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(54) PICTURE DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new driving 
method performing a source line inversion driving 
method and a dot inversion driving method when plural 
source lines are driven with a D/A converting circuit in 
the source signal line driving circuit of an active matrix 
type picture display device coping with a digital video 
signal input. 

SOLUTION: In a first driving method, two systems of 
gradient power source lines are supplied to a source 
signal line driving circuit in order to obtain outputs whose 
polarities are different from D/A converting circuits and 
respective D/A converting circuits are provided with 
switches switching connection with the two systems of 
gradient power source lines and the source line inversion 

drive and the dot inversion drive are performed by switching the gradient power source line 
which is to be connected to the respective D/A converting circuits by a control signal to be 
inputted to the switches. 



J i 3 



J, 



http://\\^19.ipdl.ncipi.gojp/PAl/result/detail/main/wAAADYa4eTDA413249650Pl.htm 3/19/2007 



v Searching PAJ 



Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http:/A\^19.ipdl.ncip^ 3/19/2007 



. JP,2001-249650,A [CLAIMS] 



Page 1 of 3 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the image display device which has a source signal-line drive circuit, a gate signal line 
drive circuit, and a switching element for driving a pixel electrode and said pixel electrode to each field 
to which two or more source signal lines and two or more gate signal lines cross The D/A conversion 
circuit which changes a digital video signal into an analog video signal in said source signal-line drive 
circuit, Have a source line selection circuitry and it synchronizes with the timing which said digital 
video signal inputs into said each D/A conversion circuit. The image display device characterized by 
writing in said analog video signal with which said each source line selection circuitry chooses the 
source signal line corresponding to said digital video signal among said two or more source signal lines, 
and is outputted to said selected source signal line from said each D/A conversion circuit. 
[Claim 2] In claim 1, the gradation power-source line by which one line consists of two or more Two 
lines, With the control signal which has the connection changeover switch which connects any one line 
and said each D/A conversion circuit of said two gradation power-source lines, and is inputted into said 
connection changeover switch The period when said each source line selection circuitry chooses the 
odd-numbered source signal line during a 1 level write-in period The period when the gradation power- 
source line of the 1st network is connected to said each D/A conversion circuit between said two 
gradation power-source lines at, and said each source line selection circuitry chooses the even-numbered 
source signal line is an image display device characterized by connecting the gradation power-source 
line of another network to said each D/A conversion circuit in said 1st [ the ]. 
[Claim 3] In claim 1, one gradation power-source line which consists of two or more is connected to 
said each D/A conversion circuit. The supply voltage of each of said gradation power-source line is with 
the period when polarity reversals are performed at, respectively and said each source line selection 
circuitry chooses said odd-numbered source signal line during a 1 level write-in period, and the period 
which chooses said even-numbered source signal line. The image display device characterized by giving 
a polar electrical potential difference which is different on said each gradation power-source line. 
[Claim 4] In claim 1, the gradation power-source line by which one line consists of two or more Two 
lines, Said D/A conversion circuit which drives only said odd-numbered source signal line via said each 
source line selection circuitry, It has said D/A conversion circuit which drives only said even-numbered 
source signal line. The gradation power-source line of the 1st network between said two gradation 
power-source lines It is the image display device which is connected to each D/A conversion circuit 
which drives only said odd-numbered source signal line, and is characterized by connecting the 
gradation power-source line of another network to the D/each A conversion circuit which drives only 
said even-numbered source signal line in said 1st [ the ]. 

[Claim 5] The image display device characterized by said each source line selection circuitry choosing 
continuously said source signal line of either the oddth or even-numbered one within a fixed period with 
a 1 level write-in period in claim 2. 

[Claim 6] The image display device characterized by said each source line selection circuitry choosing 
continuously said source signal line of either the oddth or even-numbered one within a fixed period with 
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a 1 level write-in period in claim 3. 

[Claim 7] The image display device characterized by performing periodically the polarity reversals of 
the electrical potential difference impressed to the oddth and even-numbered source signal line in any 1 
term of claim 2 thru/or claim 6. 

[Claim 8] It is the image display device characterized by said control signal having a reversal relation, 
respectively in the frame period which repeats the input of 1 gate signal line selection period within an 
one-frame period, and continues in claim 2 or claim 5. 

[Claim 9] Said control signal is an image display device characterized by having a reversal relation also 
in the frame period which has a reversal relation and continues, respectively, respectively at the gate 
signal line selection period when it continues within an one-frame period in claim 2 or claim 5. 
[Claim 10] It is the image display device characterized by having a reversal relation, respectively in the 
frame period which the input of the supply voltage of each of said gradation power-source line repeats 
the input of 1 gate signal line selection period within an one- frame period in claim 3 or claim 6, and 
continues. 

[Claim 1 1] The input of the supply voltage of each of said gradation power-source line is an image ^ 
display device characterized by having a reversal relation also in the frame period which has a reversal 
relation and continues, respectively, respectively at the gate signal line selection period when it 
continues within an one-frame period in claim 3 or claim 6. 

[Claim 12] It is the image display device characterized by inverting the supply voltage of each of said 
gradation power-source line for every one-frame period in claim 4. 

[Claim 13] It is the image display device which inverts the supply voltage of each of said gradation 
power-source line for every 1 gate signal line selection period within an one-frame period in claim 4, 
and is characterized by inverting even if it compares each 1st gate signal line selection period of a 
continuous frame period. 

[Claim 14] any 1 ****** of claim 1 thru/or claim 13 - the image display device characterized by using 
a liquid crystal ingredient for a display device. 

[Claim 15] any 1 ****** of claim 1 thru/or claim 13 - the image display device characterized by using 
luminescent material for a display device. 

[Claim 16] The cellular phone characterized by using said image display device of a publication for any 
1 term of claim 1 thru/or claim 15. 

[Claim 17] The video camera characterized by using said image display device of a publication for any 1 
term of claim 1 thru/or claim 15. 

[Claim 18] The personal computer characterized by using said image display device of a publication for 
any 1 term of claim 1 thru/or claim 15. 

[Claim 19] The head mount display characterized by using said image display device of a publication for 
any 1 term of claim 1 thru/or claim 15. 

[Claim 20] Television characterized by using said image display device of a publication for any 1 term 
of claim 1 thru/or claim 15. 

[Claim 21] Pocket books characterized by using said image display device of a publication for any 1 
term of claim 1 thru/or claim 15. 

[Claim 22] The DVD player characterized by using said image display device of a publication for any 1 
term of claim 1 thru/or claim 15. 

[Claim 23] The digital camera characterized by using said image display device of a publication for any 
1 term of claim 1 thru/or claim 15. 

[Claim 24] The projector characterized by using said image display device of a publication for any 1 
term of claim 1 thru/or claim 15. 

[Claim 25] In the image display device which has a source signal-line drive circuit, a gate signal line 
drive circuit, and a switching element for driving a pixel electrode and said pixel electrode to each field 
to which two or more source signal lines and two or more gate signal lines cross The D/A conversion 
circuit which changes a digital video signal into an analog video signal in said source signal-line drive 
circuit, Have a source line selection circuitry and it synchronizes with the timing which said digital 
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video signal inputs into said each D/A conversion circuit. The drive approach of the image display 
device characterized by writing in said analog video signal with which said each source line selection 
circuitry chooses the source signal line corresponding to said digital video signal among said two or 
more source signal lines, and is outputted to said selected source signal line from said D/each A 
conversion circuit. 

[Claim 26] In claim 25, the gradation power-source line by which one line consists of two or more Two 
lines, With the control signal which has the connection changeover switch which connects any one line 
and said each D/A conversion circuit of said two gradation power-source lines, and is inputted into said 
connection changeover switch The period when said each source line selection circuitry chooses the 
odd-numbered source signal line during a 1 level write-in period The period when the gradation power- 
source line of the 1st network is connected to said each D/A conversion circuit between said two 
gradation power-source lines at, and said each source line selection circuitry chooses the even-numbered 
source signal line The drive approach of the image display device characterized by connecting the 
gradation power-source line of another network to said each D/A conversion circuit in said 1st [ the ]. 
[Claim 27] In claim 25, one gradation power-source line which consists of two or more is connected to 
said each D/A conversion circuit. The supply voltage of each of said gradation power-source line is with 
the period when polarity reversals are performed at, respectively and said each source line selection 
circuitry chooses said odd-numbered source signal line during a 1 level write-in period, and the period 
which chooses said even-numbered source signal line. The drive approach of the image display device 
characterized by giving a polar electrical potential difference which is different on said each gradation 
power-source line. 

[Claim 28] In claim 25, the gradation power- source line by which one line consists of two or more Two 
lines, Said D/A conversion circuit which drives only said odd-numbered source signal line via said each 
source line selection circuitry, 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

[0002] the image display device (active-matrix mold image display device) which displays information, 
such as an image, by the switching element by which this invention has been arranged in the shape of a 
matrix, and the pixel — it is especially related with the drive approach and image display device of a 
digital method. 
[0003] 

[Description of the Prior Art] The semiconductor device, for example, the technique which produces a 
thin film transistor (TFT), in which the semi-conductor thin film was formed on the glass substrate 
cheap recently is progressing quickly. The reason is because the need of the active matrix liquid crystal 
display which is a kind of a active-matrix mold image display device has increased. 
[0004] Furthermore, the active-matrix mold luminescence equipment (it is henceforth described as 
luminescence equipment) which is a kind of the active-matrix mold image display device using a 
spontaneous light type light emitting device is also studied actively. This specification shows an EL 
element etc. as a light emitting device. A light emitting device has the layer (it is hereafter described as 
an organic compound layer) containing the organic compound with which the luminescence (Electro 
Luminescence) generated by adding electric field is obtained, an anode plate layer, and catholyte. Which 
luminescence may be used although the luminescence in an organic compound has luminescence 
(phosphorescence) at the time of returning from luminescence at the time of returning from a singlet 
excitation state to a ground state (fluorescence), and a triplet excitation state to a ground state. 
[0005] Below, taking the case of an active matrix liquid crystal display, it explains as a typical example 
of a active-matrix mold image display device. 

[0006] The active matrix liquid crystal display has the source signal-line drive circuit 101, the gate 
signal line drive circuit 102, and the pixel array section 103 arranged in the shape of a matrix, as shown 
in drawing 40 . The source signal-line drive circuit 101 samples the inputted video signal synchronizing 
with timing signals, such as a clock signal, and writes data in each source signal line 104. Synchronizing 
with timing, such as a clock signal, the gate signal line drive circuit 102 makes sequential selection of 
the gate signal line 105, and controls turning on and off of TFT 106 which is a switching element in each 
pixel of the pixel array section 103. By this, the data written in each source signal line 104 will be 
written in each pixel one by one. 

[0007] As a drive method of a source signal-line drive circuit, although there are an analog form and a 
digital method, the active matrix liquid crystal display of the digital method in which a high definition 
and a high-speed drive are possible has attracted attention. 

[0008] The source signal-line drive circuit of the conventional digital method is shown in drawing 41 . 
In drawing 41 , 201 shows the shift register section and consists of shift register basic circuits 202 
including a flip-flop circuit etc. If a start pulse SP is inputted into the shift register section 201, 
synchronizing with a clock signal CLK, a sampling pulse will be sent out in sequential latch 1 circuit 
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203 (Local Area Transportl). 

[0009] In latch 1 circuit 203 (Local Area Transportl), the sequential storage of the n bits (n is the natural 
number) digital video signal supplied from the data bus line DATA is carried out synchronizing with the 
sampling pulse from the shift register section. 

[0010] After the signal for a 1 level pixel is written in Local Area Transportl group, synchronizing with 
the latch pulse transmitted from the latch signal bus line LP, the signals currently held in each latch 1 
circuit 203 (Local Area Transportl) are sent out to latch 2 circuit 204 (Local Area Transport2) all at 
once, and are written in it. 

[001 1] If a digital video signal is held in latch 2 circuit 204 (Local Area Transport2), a start pulse SP 
will be inputted again and the digital video signal for a pixel of the next line will newly be written in 
Local Area Transportl group. At this time, the digital video signal for a pixel of the previous line is 
memorized, and the analog video signal corresponding to a digital video signal is written in each source 
signal line by the D/A conversion circuit 205 (digital ones / analog signal conversion circuit) to Local 
Area Transport2 group. 

[0012] In order to drive a liquid crystal display, the so-called alternating current drive approach of 
giving the electrical potential difference which the polarity reversed for every frame for the 
improvement in dependability to liquid crystal is taken. This alternating current drive approach has the 
gate line reversal drive which performs the polarity reversals of the electrical potential difference written 
in a source signal line for every 1 gate signal line, the source line reversal drive which writes in the 
electrical potential difference inverted for every 1 source signal line, and the dot reversal drive which 
writes the electrical potential difference which the polarity reversed per 1 pixel in level and a 
perpendicular direction, in order to prevent generating of a flicker. 

[0013] Two or more gradation power-source lines supplied to the D/A conversion circuit 205 are shown 
two lines by drawing 41 . It is a gradation power-source line for Vref (+) to output a forward polarity 
and for Vref (-) output a negative polarity from a D/A conversion circuit, respectively. If it is connection 
as shown in drawing 41 , the electrical potential difference to which an electrical potential difference 
with a polarity forward to the 3rd source signal line SL 3 in an electrical potential difference with a 
polarity negative to the 2nd source signal line SL 2 in the electrical potential difference which has a 
forward polarity in the 1st source signal line SL 1 has a negative polarity in the 4th source signal line SL 
4 will be impressed, respectively. In addition, if the polarity reversals of the supply voltage of a 
gradation power-source line are carried out for every frame in this condition, the source signal-line drive 
circuit shown in drawing 41 will perform a source line reversal drive. Moreover, if the polarity reversals 
of the supply voltage of a gradation power- source line are carried out for every 1 gate signal line, the 
source signal-line drive circuit shown in drawing 41 will perform a dot reversal drive. 
[0014] Moreover, unlike drawing 41 , it is only the input of one gradation power-source line, and if the 
polarity reversals of the supply voltage of a gradation power-source line are carried out for every 1 gate 
signal line, it will become a gate line reversal drive (not shown). 
[0015] 

[Problem(s) to be Solved by the Invention] The D/A conversion circuit of drawing 41 drives one source 
signal line, respectively, however, the D/A conversion circuit which occupies a big area when creating 
high resolution and a high definition liquid crystal display - the number of a source signal line, and 
same number ****-- things serve as hindrance of a miniaturization of the liquid crystal display desired 
in recent years, and the method of driving two or more source signal lines by one D/A conversion circuit 
is proposed by JP,1 1-167373,A. 

[0016] The example of a configuration of the source signal-line drive circuit which drives four source 
signal lines by one D/A conversion circuit is shown in drawing 42 . The selection signal (SS) inputted 
into the parallel/serial-conversion circuit 301 (P/S conversion circuit), the source line selection circuitry 
302, and them is newly added to drawing 42 so that it may understand as compared with drawing 41 . If 
four source signal lines can be driven by one D/A conversion circuit in spite of adding such a circuit, it 
will become the effectiveness that the required number of D/A conversion circuits can be managed with 
one fourth is large, and possible to make small occupancy area of a source signal-line drive circuit. 
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[0017] Now, even if it is the approach of driving two or more source signal lines by such one D/A 
conversion circuit, it is necessary to perform the alternating current drive of liquid crystal as mentioned 
above. Considering the conventional view, each D / ** conversion circuit were those to which a 1 level 
write-in period always outputs like-pole nature at least. So, by the approach of driving two or more 
source signal lines by one D/A conversion circuit, the gate line reversal drive and the frame reversal 
drive were adopted as an alternating current drive of liquid crystal. 

[0018] Here, a trouble when performing a source line reversal drive and a dot reversal drive based on the 
conventional view by the approach of driving two or more source signal lines by one D/A conversion 
circuit is explained using drawing 43 . The example in the case of driving four source signal lines by one 
D/A conversion circuit was shown in drawing 43 . Here, if a gradation power-source line is connected to 
the D/A conversion circuit which adjoins each other like drawing 41 so that the polarity of the output 
from those D/A conversion circuits may be reversed, a source signal line will invert to it every four, and 
a perfect source line reversal drive will not become it. Similarly it does not become a perfect dot reversal 
drive. If it asks for high definition, it cannot be said that this is enough. Thus, when driving two or more 
source signal lines by one D/A conversion circuit, in order to perform the source line reversal drive 
approach and the dot reversal drive approach, it is necessary to build the new drive approach. 
[0019] Then, this invention offers the drive approach. 
[0020] 

[Means for Solving the Problem] In order that the 1st drive approach of this invention may obtain the 
output from which a polarity differs from a D/A conversion circuit, two gradation power-source lines are 
supplied to a source signal-line drive circuit. The switch which changes connection with said two 
gradation power-source lines to each D/A conversion circuit (henceforth) a connection changeover 
switch ~ describing -- the control signal which has and is inputted into the connection changeover 
switch - every - the gradation power-source line connected to a D/A conversion circuit is changed, and 
it is characterized by performing a source line reversal drive and a dot reversal drive. 
[0021] Henceforth, on these specifications, the thing of the gradation power-source line by which "the 
gradation power-source line for a plus polarity output" and the output of a minus polarity conversely are 
obtained in the thing of the gradation power-source line by which the output of the plus polarity in the 
thing linked to a D/A conversion circuit of explanation is obtained for convenience is expressed as "the 
gradation power- source line for a minus polarity output." Moreover, it expresses giving an electrical 
potential difference to each gradation power-source line connected to said D/A conversion circuit, 
saying "The electrical potential difference for a plus polarity output is supplied to a gradation power- 
source line" so that the output of a plus polarity may be obtained from a D/A conversion circuit. 
Similarly, it expresses giving an electrical potential difference to each gradation power-source line 
connected to said D/A conversion circuit, saying "The electrical potential difference for a minus polarity 
output is supplied to a gradation power-source line" so that the output of a minus polarity may be 
obtained from a D/A conversion circuit. 

[0022] In addition, as for each gradation power-source line for a plus polarity output, and each gradation 
power-source line for a minus polarity output, the supply voltage of a corresponding gradation power- 
source line has the relation which the polarity reversed, respectively. Therefore, if the polarity of the 
supply voltage of one gradation power-source lines of all is reversed, the completely same role as 
another gradation power-source line will be borne. 

[0023] It is made to be the following for performing a source line reversal drive with the configuration 
of the drive approach of the above 1st. During each gate signal line selection period of a certain frame 
period, the period which chooses the odd-numbered source signal line connects the gradation power- 
source line for a plus polarity output with a D/A conversion circuit, and the period which chooses the 
even-numbered source signal line connects the gradation power-source line for a minus polarity output 
with a D/A conversion circuit. During each gate signal line selection period of a frame [ degree ] period, 
the period which chooses the odd-numbered source signal line connects the gradation power-source line 
for a minus polarity output with a D/A conversion circuit, and the period which chooses the even- 
numbered source signal line connects the gradation power-source line for a plus polarity output with a 
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D/A conversion circuit. A source line reversal drive is attained by controlling the control signal of said 
connection changeover switch as mentioned above. 

[0024] Especially, by summarizing the period which chooses the period or the even-numbered source 
signal line which chooses the odd-numbered source signal line in the above-mentioned drive approach at 
a fixed period with each gate signal line selection period, the period of the control signal of said 
connection changeover switch can be lengthened, and reduction of a circuit actuation burden can be 
aimed at to coincidence. 

[0025] Moreover, it is made to be the following in order to perform a dot reversal drive with the 
configuration of the drive approach of the above 1st. During the odd-numbered [ of a certain frame 
period ] gate signal line selection period, the period which chooses the odd-numbered source signal line 
connects the gradation power-source line for a plus polarity output with a D/A conversion circuit, and 
the period which chooses the even-numbered source signal line connects the gradation power-source 
line for a minus polarity output with a D/A conversion circuit. During the even-numbered [ of this frame 
period ] gate signal line selection period, the period which chooses the odd-numbered source signal line 
connects the gradation power-source line for a minus polarity output with a D/A conversion circuit, and 
the period which chooses the even-numbered source signal line connects the gradation power-source 
line for a plus polarity output with a D/A conversion circuit. Furthermore, during the odd-numbered [ of 
a frame / degree / period ] gate signal line selection period, the period which chooses the odd-numbered 
source signal line connects the gradation power-source line for a minus polarity output with a D/A 
conversion circuit, and the period which chooses the even-numbered source signal line connects the 
gradation power-source line for a plus polarity output with a D/A conversion circuit. During the even- 
numbered [ of this frame period ] gate signal line selection period, the period which chooses the odd- 
numbered source signal line connects the gradation power-source line for a plus polarity output with a 
D/A conversion circuit, and the period which chooses the even-numbered source signal line connects the 
gradation power-source line for a minus polarity output with a D/A conversion circuit. If the control 
signal of said connection changeover switch is controlled as mentioned above, a dot reversal drive will 
be attained. 

[0026] Especially, by separating the period which chooses the odd-numbered source signal line in the 
above-mentioned drive approach, and the period which chooses the even-numbered source signal line in 
the first half and the second half of each gate signal line selection period, the period of the control signal 
of said connection changeover switch can be lengthened, and reduction of a circuit actuation burden can 
be aimed at to coincidence. 

[0027] Unlike the 1st approach, one gradation power-source line is supplied to a source signal-line drive 
circuit, and direct continuation of the 2nd drive approach of this invention is carried out to each D/A 
conversion circuit, and it is characterized by performing a source line reversal drive and a dot reversal 
drive by reversing the polarity of the supply voltage of this gradation power-source line. 
[0028] It is made to be the following in order to perform a source line reversal drive with the 
configuration of the drive approach of the above 2nd. The period which chooses the odd-numbered 
source signal line supplies the electrical potential difference for a plus polarity output to a gradation 
power-source line during each gate signal line selection period of a certain frame period, and the period 
which chooses the even-numbered source signal line supplies the electrical potential difference for a 
minus polarity output to a gradation power-source line. The period which chooses the odd-numbered 
source signal line supplies the electrical potential difference for a minus polarity output to a gradation 
power-source line during each gate signal line selection period of a frame [ degree ] period, and the 
period which chooses the even-numbered source signal line supplies the electrical potential difference 
for a plus polarity output to a gradation power-source line. A source line reversal drive is attained by 
reversing the polarity of the supply voltage of a gradation power-source line as mentioned above. 
[0029] Especially, by summarizing the period which chooses the period or the even-numbered source 
signal line which chooses the odd-numbered source signal line also in the above-mentioned drive 
approach at a fixed period with each gate signal line selection period, the period which the polarity of 
the supply voltage of a gradation power-source line reverses can be lengthened, and reduction of a 



http ://www4. ipdl .ncipi .go .jp/cgi-bin/tran_web_cgi_ejj e 3/ 1 9/2007 



- JP,2Q01-249650,A [DETAILED DESCRIPTION] 



Page 5 of 34 



circuit actuation burden can be aimed at to coincidence. 

[0030] Moreover, it is made to be the following in order to perform a dot reversal drive with the 
configuration of the drive approach of the above 2nd. The period which chooses the odd-numbered 
source signal line supplies the electrical potential difference for a plus polarity output to a gradation 
power-source line during the odd-numbered [ of a certain frame period ] gate signal line selection 
period, and the period which chooses the even-numbered source signal line supplies the electrical 
potential difference for a minus polarity output to a gradation power-source line. The period which 
chooses the odd-numbered source signal line supplies the electrical potential difference for a minus 
polarity output to a gradation power-source line during the even-numbered [ of this frame period ] gate 
signal line selection period, and the period which chooses the even-numbered source signal line supplies 
the electrical potential difference for a plus polarity output to a gradation power-source line. 
Furthermore, during the odd-numbered [ of a frame / degree / period ] gate signal line selection period, 
the period which chooses the odd-numbered source signal line supplies the electrical potential difference 
for a minus polarity output to a gradation power-source line, and the period which chooses the even- 
numbered source signal line supplies the electrical potential difference for a plus polarity output to a 
gradation power-source line. The period which chooses the odd-numbered source signal line supplies the 
electrical potential difference for a plus polarity output to a gradation power-source line during the even- 
numbered [ of this frame period ] gate signal line selection period, and the period which chooses the 
even-numbered source signal line supplies the electrical potential difference for a minus polarity output 
to a gradation power-source line. A dot reversal drive is attained by reversing the polarity of the supply 
voltage of a gradation power-source line as mentioned above. 

[0031] Especially, by separating the period which chooses the odd-numbered source signal line also in 
the aforementioned drive approach, and the period which chooses the even-numbered source signal line 
in the first half and the second half of each gate signal line selection period, the period which the 
polarity of the supply voltage of a gradation power-source line reverses can be lengthened, and reduction 
of a circuit actuation burden can be aimed at to coincidence. 

[0032] In order that the 3rd drive approach of this invention may obtain the output from which a polarity 
differs like the 1st approach from a D/A conversion circuit, two gradation power-source lines are 
supplied to a source signal-line drive circuit. However, two or more source signal lines connected to 
each D/A conversion circuit are packed by even Either the oddth or-numbered. and every connected to 
the odd-numbered source signal line — every which connects the gradation power-source line of the 1st 
line to a D/A conversion circuit, and is connected to the even-numbered source signal line — it is 
characterized by performing a source line reversal drive and a dot reversal drive by connecting the 
gradation power-source line of the 2nd line to a D/A conversion circuit, and performing periodically the 
polarity reversals of the supply voltage of all gradation power-source lines further. 
[0033] It is made to be the following in order to perform a source line reversal drive with the 
configuration of the drive approach of the above 3rd. The electrical potential difference for a plus 
polarity output is supplied to the gradation power-source line of the 1st line during a certain frame 
period, and the electrical potential difference for a minus polarity output is supplied to the gradation 
power-source line of the 2nd line. The electrical potential difference for a minus polarity output is 
supplied to the gradation power-source line of the 1st line during a frame [ degree ] period, and the 
electrical potential difference for a plus polarity output is supplied to the gradation power-source line of 
the 2nd line. A source line reversal drive is attained by making supply voltage give a gradation power- 
source line as mentioned above. 

[0034] Moreover, it is made to be the following in order to perform a dot reversal drive with the 
configuration of the drive approach of the above 3rd. The electrical potential difference for a plus 
polarity output is supplied to the gradation power-source line of the 1st line during the odd-numbered 
[ of a certain frame period ] gate signal line selection period, and the electrical potential difference for a 
minus polarity output is supplied to the gradation power-source line of the 2nd line. The electrical 
potential difference for a minus polarity output is supplied to the gradation power-source line of the 1st 
line during the even-numbered [ of this frame period ] gate signal line selection period, and the electrical 
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potential difference for a plus polarity output is supplied to the gradation power-source line of the 2nd 
line. Furthermore, the electrical potential difference for a minus polarity output is supplied to the 
gradation power-source line of the 1st line during the odd-numbered [ of a frame / degree / period ] gate 
signal line selection period, and the electrical potential difference for a plus polarity output is supplied to 
the gradation power-source line of the 2nd line. The electrical potential difference for a plus polarity 
output is supplied to the gradation power-source line of the 1st line during the even-numbered [ of this 
frame period ] gate signal line selection period, and the electrical potential difference for a minus 
polarity output is supplied to the gradation power-source line of the 2nd line. A dot reversal drive is 
attained by making supply voltage give a gradation power-source line as mentioned above. 
[0035] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. 

[0036] With the [operation gestalt 1] book operation gestalt, in order to obtain the output from which a 
polarity differs from a D/A conversion circuit, two independent gradation power-source lines are 
supplied to a source signal-line drive circuit, and one certain approach of enabling source line reversal 
and a dot reversal drive is explained by changing connection between each D/A conversion circuit and 
two gradation power-source lines with a connection changeover switch. 

[0037] This operation gestalt explains taking the case of the case where drive four source signal lines 
and it corresponds to the digital video-signal input of a bit (n+1) (n is zero or more integers) as a gestalt 
which drives even source signal lines by one D/A conversion circuit. 

[0038] The outline circuit diagram of this operation gestalt is shown in drawing 1 . In drawing 1 , the 
shift register section which generates the sampling pulse for carrying out the sequential sampling of the 
digital video signal, the latch 1 circuit section which latches a digital video signal by said sampling 
pulse, and the latch 2 circuit section which latch the digital video signal memorized by said latch 1 
circuit section by the input of a latch pulse all at once omitted. A parallel/serial-conversion circuit (P/S 
conversion circuit) the parallel output data (D0[4k+1] - Dn [4k+l] --) of latch 2 circuit D - zero - [- 
four -- k ~ + — two — ] - Dn — [— four — k — + — two — ] — D ~ zero — [— four — k - + — three -] - Dn - 
- [-- four ~ k - + -- three --] - D - zero - [-- four - k - + - four -] - Dn - [-- four - k -- + - four -] 
(k is zero or more integers) — each bit — collecting — serial data — changing . Here, DO [4k+l] shows the 
digital video signal of the lowest (the 1st) bit (LSB) to a ** (4k+l) source signal line, and, similarly Dn 
[4k+l] shows the digital video signal of the top (** (n+1)) bit (MSB) to a ** (4k+l) source signal line. 
Henceforth, Notation Di [s] shall show the digital video signal of the ** (i+1) bit to the s-th source 
signal line. 

[0039] 100a is the connection changeover switch which performs the connection change to two 
gradation power-source lines Vrefl and Vref2 and a D/A conversion circuit, and is connected to either 
by the change control signal SVr. Here, the D/A conversion circuit to which, as for the D/A conversion 
circuit to which Vrefl was connected between two gradation power-source lines, Vref2 was connected 
for the plus polarity shall output a minus polarity. Moreover, for convenience, in this specification, when 
SVr is Hi, it shall connect with a downward terminal, and the connection changeover switches 100a and 
100b (shown in drawing 3 ) shall be connected to an upper terminal at the time of Lo. In addition, this 
invention is not limited to the circuitry of this connection changeover switch, and may be applied to any 
circuits which perform same actuation. 

[0040] A source line selection circuitry consists of four switches swl, sw2, sw3, and sw4. If swl turns 
on, the source signal line of eye ** (4k+l) watch will be connected with the output of each D/A 
conversion circuit. If sw2 turns on, the source signal line of eye ** (4k+2) watch will be connected with 
the output of each D/A conversion circuit, if sw3 turns on - the source signal line of eye ** (4k+3) 
watch - every - if it connects with the output of D / A conversion circuit and sw4 turns on - the source 
signal line of eye ** (4k+4) watch — every — it connects with the output of a D/A conversion circuit. 
SS1-SS4 are selection signals which control turning on and off of swl-sw4, respectively. 
[0041] The signal actuation timing of drawin g 1 is shown in drawing 2 . The actuation which turns on 
sw2, makes SS3 Hi level at the 3rd period, turns on sw3, makes [ 1 gate signal line selection period is 
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divided into four and SSI is made into Hi level at the 1st period, / swl is turned on and SS2 is made into 
Hi level at the 2nd period, and ] SS4 Hi level at the 4th period, and turns on sw4 is shown. In addition, 
the output of each bit data of each P/S conversion circuit Make it synchronize with the above-mentioned 
selection signal (SS1-SS4), and a gate signal line selection period is quadrisected. The data of a ** 
(4k+l) source signal line are outputted to the 1st period. The data of a ** (4k+2) source signal line are 
outputted to the 2nd period. The data of a ** (4k+3) source signal line are outputted to the 3rd period, 
and it controls by the selection signal SS inputted into a P/S conversion circuit so that the data of a ** 
(4k+4) source signal line may be outputted at the 4th period. By carrying out like this, the digital video 
signal corresponding to each source signal line is reflected in the writing of a suitable source signal line. 
This situation was shown in D0_l-Dn_l of drawin g 2 , and D0_5-Dn_5. Here, Di_l is the output data of 
the ** (i+1) bit eye of a left P/S conversion circuit in drawing 1 , and Di_5 are the output data of the ** 
(i+1) bit eye of a right P/S conversion circuit in drawing 1 . Moreover, in drawing 2 , Di [s, g] shows the 
bit data of eye ** (i+1) watch to the pixel of the s-th **** of g lines, and adds the information on a gate 
signal line to the above-mentioned notation Di [s] openly. (Notation Di [s, g] is henceforth taken as the 
same semantics) 

[0042] Below, it is shown by the input approach of the change control signal SVr of the gradation 
power-source line to a D/A conversion circuit that source line reversal and a dot reversal drive are 
possible. 

[0043] The input signal of a control signal SVr in the case of performing a source line reversal drive is 
shown in SVr of drawing 2 , and SVr (sb) (s). Here, SVr (sb) shows the control signal SVr in the frame 
[ degree ] period at the time of a SVr(s) input, and is the reversal signal of SVr (s). Consequently, the 
polarity written in each pixel becomes like drawing 12 a. 

[0044] Moreover, the input approach of the control signal SVr in the case of performing a dot reversal 
drive is shown in SVr (d) of drawing 2 , and SVr (db). Here, SVr (db) shows the control signal SVr in 
the frame [ degree ] period at the time of a SVr(d) input, and is the reversal signal of SVr (d). 
Consequently, the polarity written in each pixel becomes like drawing 12 b. 

[0045] As mentioned above, this operation gestalt enables it to perform the source line reversal drive 
approach and the dot reversal drive approach, even if it is the case where four source signal lines are 
driven by one D/A conversion circuit. In addition, although the case where four source signal lines are 
driven by one D/A conversion circuit is mentioned as the example with this operation gestalt, this 
invention is not limited to this, and also when driving even source signal lines, such as 2, 4, and by 
one D/A conversion circuit, it may be applied. 

[0046] With the [operation gestalt 2] book operation gestalt, in order to obtain the output from which a 
polarity differs as well as the operation gestalt 1 from a D/A conversion circuit, two gradation power- 
source lines are supplied to a source signal-line drive circuit, and the one another approach of enabling 
source line reversal and a dot reversal drive by the approach of changing connection between each D/A 
conversion circuit and two gradation power-source lines with a connection changeover switch is 
explained. 

[0047] This operation gestalt explains taking the case of the case where drive three source signal lines 
and it corresponds to the digital video-signal input of a bit (n+1) (n is zero or more integers) as a gestalt 
which drives odd source signal lines by one D/A conversion circuit. 

[0048] The outline circuit diagram of this operation gestalt is shown in drawing 3 . In drawing 3 , the 
shift register section, the latch 1 circuit section, and the latch 2 circuit section omitted like drawing 1 . a 
parallel/serial-conversion circuit (P/S conversion circuit) gathers the parallel output data (D0[3k+1] -Dn 
[3k+l] D0[3k+2] -Dn[3k+2] D0[3k+3] -Dn[3k+3 -] (k is zero or more integers)) of latch 2 circuit in 
each bit, and changes them into serial data. 

[0049] Here, cautions are taken for connection methods with the gradation power-source line of 
connection changeover switch 100b which performs a connection change on a D/A conversion circuit 
and the gradation power-source lines Vrefl and Vref2 to differ. As for two connection changeover 
switch 100b which adjoins each other as shown in drawing 3 , connection with two gradation power- 
source lines Vrefl and Vref2 is reverse. Since each connection changeover switch 100b is controlled by 
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the same control signal SVr, an adjacent D/A conversion circuit is always connected with the gradation 
power-source line for a reversed-polarity output at this time of day. The output of the D/A conversion 
circuit which adjoins each other reflecting this always serves as reversed polarity at this time of day. 
Therefore, even when driving three source signal lines by one D/A conversion circuit unlike the 
operation gestalt 1, it becomes possible to write the potential which the polarity reversed in an adjacent 
source signal line. 

[0050] In addition, without changing a connection method with the gradation power-source line of 
connection changeover switch 100b which adjoins each other as mentioned above, even if reverse in 
actuation of an adjacent connection changeover switch, the same result can be obtained. 
[0051] A source line selection circuitry consists of three switches swl, sw2, and sw3. If swl turns on, 
the source signal line of eye ** (3k+l) watch will be connected with the output of each D/A conversion 
circuit, if sw2 turns on the source signal line of eye ** (3k+2) watch every -- if it connects with the 
output of D / A conversion circuit and sw3 turns on - the source signal line of eye ** (3k+3) watch - 
every ~ it connects with the output of a D/A conversion circuit. SS1-SS3 are selection signals which 
control turning on and off of swl-sw3, respectively. 

[0052] The signal actuation timing of drawing 3 is shown in drawing 4 . The actuation which turns on 
swl, makes SS2 Hi level at the 2nd period, turns on sw2, makes [ 1 gate signal line selection period is 
divided into three and SSI is made into Hi level at the 1st period, and ] SS3 Hi level at the 3rd period, 
and turns on sw3 is shown. In addition, the output of each bit data of each P/S conversion circuit Make it 
synchronize with the above-mentioned selection signal (SS1-SS3), and a gate signal line selection 
period is trichotomized. The data of a ** (3k+l) source signal line are outputted to the 1st period. The 
data of a ** (3k+2) source signal line are outputted to the 2nd period, and it controls by the selection 
signal SS inputted into a P/S conversion circuit so that the data of a ** (3k+3) source signal line may be 
outputted at the 3rd period. By carrying out like this, the digital video signal corresponding to each 
source signal line is reflected in the writing of a suitable source signal line. This situation was shown in 
D0_l-Dn_l of drawing 4 , and D0_4-Dn_4. Here, DM is the output data of the ** (i+1) bit eye of a left 
P/S conversion circuit in drawing 3 , and Di_4 are the output data of the ** (i+1) bit eye of a right P/S 
conversion circuit in drawing 3 . 

[0053] Below, it is shown by the input approach of the change control signal SVr of the gradation 
power-source line to a D/A conversion circuit that source line reversal and a dot reversal drive are 
possible. 

[0054] The input signal of a control signal SVr in the case of performing a source line reversal drive is 
shown in SVr of drawing 4 , and SVr (sb) (s). Here, SVr (sb) shows the control signal SVr in the frame 
[ degree ] period at the time of a SVr(s) input, and is the reversal signal of SVr (s). Consequently, the 
polarity written in each pixel becomes like drawing 12 a. 

[0055] Moreover, the input approach of the control signal SVr in the case of performing a dot reversal 
drive is shown in SVr (d) of drawing 4 , and SVr (db). Here, SVr (db) shows the control signal SVr in 
the frame [ degree ] period at the time of a SVr(d) input, and is the reversal signal of SVr (d). 
Consequently, the polarity written in each pixel becomes like drawing 12 b. 

[0056] As mentioned above, this operation gestalt enables it to perform the source line reversal drive 
approach and the dot reversal drive approach, even if it is the case where three source signal lines are 
driven by one D/A conversion circuit. In addition, although the case where three source signal lines are 
driven by one D/A conversion circuit is mentioned as the example with this operation gestalt, this 
invention is not limited to this, and also when driving odd source signal lines, such as 3, 5, and by 
one D/A conversion circuit, it may be applied. 

[0057] With the [operation gestalt 3] book operation gestalt, although circuitry is the same as the 
operation gestalt 1, it is changing the input approach of a signal and how to lengthen the period of the 
control signal which controls the connection changeover switch of a gradation power-source line is 
shown. 

[0058] The timing of operation to drawing 1 at this time is shown in drawing 5 . The actuation which 
turns on sw3, makes SS2 Hi level at the 3rd period, turns on sw2, makes [ 1 gate signal line selection 
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period is divided into four like the operation gestalt 1, and SSI is made into Hi level at the 1st period, / 
swl is turned on and SS3 is made into Hi level at the 2nd period, and ] SS4 Hi level at the 4th period, 
and turns on sw4 is shown. In addition, the output of each bit data of each P/S conversion circuit Make it 
synchronize with the above-mentioned selection signal (SS1-SS4), and a gate signal line selection 
period is quadrisected. The data of a ** (4k+l) source signal line are outputted to the 1st period. The 
data of a ** (4k+3) source signal line are outputted to the 2nd period. The data of a ** (4k+2) source 
signal line are outputted to the 3rd period, and it controls by the selection signal SS inputted into a P/S 
conversion circuit so that the data of a ** (4k+4) source signal line may be outputted at the 4th period. 
By carrying out like this, the digital video signal corresponding to each source signal line is reflected in 
the writing of a suitable source signal line. This situation was shown in D0_l-Dn_l of drawing 5 , and 
D0_5-Dn_5. Here, Di_l is the output data of the ** (i+1) bit eye of a left P/S conversion circuit in 
drawing 1 , and Di_5 are the output data of the ** (i+1) bit eye of a right P/S conversion circuit in 
drawing 1 . 

[0059] The input signal of a control signal SVr in the case of performing a source line reversal drive is 
shown in SVr of drawing 5 , and SVr (sb) (s). Here, SVr (sb) shows the control signal SVr in the frame 
[ degree ] period at the time of a SVr(s) input, and is the reversal signal of SVr (s). Consequently, the 
polarity written in each pixel becomes like drawing 12 a. As for (s) and SVr of drawing 5 , and SVr (sb), 
it turns out that the period is long from them of drawing 2 . 

[0060] Moreover, the input approach of the control signal SVr in the case of performing a dot reversal 
drive is shown in SVr (d) of drawing 5 , and SVr (db). Here, SVr (db) shows the control signal SVr in 
the frame [ degree ] period at the time of a SVr(d) input, and is the reversal signal of SVr (d). 
Consequently, the polarity written in each pixel becomes like drawing 12 b. A ******** understands a 
period for SVr (d) of drawin g 5 , and SVr (db) from them of drawing 2 . Moreover, even if compared 
with SVr of drawing 5 , and SVr (sb) (s), a ******** understands the period of SVr (d) and SVr (db) 
most. 

[0061] As mentioned above, the source line reversal drive approach and the dot reversal drive approach 
are performed, and this operation gestalt enables it to lengthen the period of the control signal which 
chooses a gradation power-source line further, even if it is the case where four source signal lines are 
driven by one D/A conversion circuit. In addition, although the case where four source signal lines are 
driven by one D/A conversion circuit is mentioned as the example with this operation gestalt, this 
invention is not limited to this, and also when driving four or more source signal lines [ even ] by one 
D/A conversion circuit, it may be applied. In addition, when driving two source signal lines by one D/A 
conversion circuit, this operation gestalt becomes equivalent to the operation gestalt 1 . 
[0062] With the [operation gestalt 4] book operation gestalt, although circuitry is the same as the 
operation gestalt 2, it is changing the input approach of a signal and how to carry out whether it is 
equivalent in the period of the control signal which controls the connection changeover switch of a 
gradation power-source line more than it is shown. 

[0063] The timing of operation to drawing 3 at this time is shown in drawing 6 . The actuation which 
turns on swl, makes SS3 Hi level at the 2nd period, turns on sw3, makes [ 1 gate signal line selection 
period is divided into three like the operation gestalt 2, and SSI is made into Hi level at the 1st period, 
and ] SS2 Hi level at the 3rd period, and turns on sw2 is shown. In addition, the output of each bit data 
of each P/S conversion circuit Make it synchronize with the above-mentioned selection signal (SS1- 
SS3), and a gate signal line selection period is trichotomized. The data of a ** (3k+l) source signal line 
are outputted to the 1st period. The data of a ** (3k+3) source signal line are outputted to the 2nd 
period, and it controls by the selection signal SS inputted into a P/S conversion circuit so that the data of 
a ** (3k+2) source signal line may be outputted at the 3rd period. By carrying out like this, the digital 
video signal corresponding to each source signal line is reflected in the writing of a suitable source 
signal line. This situation was shown in D0_l-Dn_l of drawing 6 , and D0_4-Dn_4. Here, DM is the 
output data of the ** (i+1) bit eye of a left P/S conversion circuit in drawing 3 , and Di_4 are the output 
data of the ** (i+1) bit eye of a right P/S conversion circuit in drawing 3 . 

[0064] The input signal of a control signal SVr in the case of performing a source line reversal drive is 
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shown in SVr of drawing 6 , and SVr (sb) (s). Here, SVr (sb) shows the control signal SVr in the frame 
[ degree ] period at the time of a SVr(s) input, and is the reversal signal of SVr (s). Consequently, the 
polarity written in each pixel becomes like drawing 12 a. It turns out that (s) and SVr of drawing 6 , and 
SVr (sb) have the same period as them of drawing 4 . 

[0065] Moreover, the input approach of the control signal SVr in the case of performing a dot reversal 
drive is shown in SVr (d) of drawing 6 , and SVr (db). Here, SVr (db) shows the control signal SVr in 
the frame [ degree ] period at the time of a SVr(d) input, and is the reversal signal of SVr (d). 
Consequently, the polarity written in each pixel becomes like drawing 12 b. A ******** understands a 
period for SVr (d) of drawing 6 , and SVr (db) from them of drawing 4 . Moreover, even if compared 
with SVr of drawing 6 , and SVr (sb) (s), a ******** understands the period of SVr (d) and SVr (db) 
most. 

[0066] As mentioned above, the source line reversal drive approach and the dot reversal drive approach 
are performed, and this operation gestalt enables it to carry out whether it is equivalent to the operation 
gestalt 2 in the period of the control signal which chooses a gradation power-source line further more 
than it, even if it is the case where three source signal lines are driven by one D/A conversion circuit. In 
addition, although the case where three source signal lines are driven by one D/A conversion circuit is 
mentioned as the example with this operation gestalt, this invention is not limited to this, and also when 
driving three or more source signal lines [ odd ] by one D/A conversion circuit, it may be applied. In 
addition, if it is the case where five or more source signal lines are driven by one D/A conversion circuit, 
the period of the control signal which chooses the gradation power-source line in a source line reversal 
drive can be made longer than the operation gestalt 2 according to this operation gestalt. 
[0067] With the [operation gestalt 5] book operation gestalt, it differs in the operation gestalt 1, one 
gradation power-source line is supplied to a D/A conversion circuit, and one certain approach of 
enabling source line reversal and a dot reversal drive is explained by reversing the polarity of the supply 
voltage of the gradation power-source line. 

[0068] This operation gestalt explains taking the case of the case where drive four source signal lines by 
one D/A conversion circuit, and it corresponds to the digital video-signal input of a bit (n+1) (n is zero 
or more integers). 

[0069] The outline circuit diagram of this operation gestalt is shown in drawing 7 . In drawing 7 , the 
shift register section, the latch 1 circuit section, and the latch 2 circuit section omitted like drawing 1 . A 
parallel/serial-conversion circuit (P/S conversion circuit) the parallel output data (D0[4k+1] - Dn [4k+l] 
--) of latch 2 circuit D - zero -- [- four - k - + -- two --] - Dn - [— four -- k -- + - two --] - D - zero - 

- [-- four - k - + - three --] - Dn - [- four - k - + ~ three --] ~ D - zero - [- four - k - + - four --] 

- Dn -- [— four k ~ + - four --] (k is zero or more integers) — each bit - collecting - serial data - 
changing . 

[0070] A source line selection circuitry consists of four switches swl, sw2, sw3, and sw4. If swl turns 
on, the source signal line of eye ** (4k+l) watch will be connected with the output of a D/A conversion 
circuit. If sw2 turns on, the source signal line of eye ** (4k+2) watch will be connected with the output 
of a D/A conversion circuit. If sw3 turns on, the source signal line of eye ** (4k+3) watch will be 
connected with the output of a D/A conversion circuit, and if sw4 turns on, the source signal line of eye 
** (4k+4) watch will be connected with the output of a D/A conversion circuit. SS1-SS4 are selection 
signals which control turning on and off of swl-sw4, respectively. 

[0071] The signal actuation timing of drawing 7 is shown in drawing 8 . The actuation which turns on 
sw2, makes SS3 Hi level at the 3rd period, turns on sw3, makes [ 1 gate signal line selection period is 
divided into four and SSI is made into Hi level at the 1st period, / swl is turned on and SS2 is made into 
Hi level at the 2nd period, and ] SS4 Hi level at the 4th period, and turns on sw4 is shown. In addition, 
the output of each bit data of each P/S conversion circuit Make it synchronize with the above-mentioned 
selection signal (SS1-SS4), and a gate signal line selection period is quadrisected. The data of a ** 
(4k+l) source signal line are outputted to the 1st period. The data of a ** (4k+2) source signal line are 
outputted to the 2nd period. The data of a ** (4k+3) source signal line are outputted to the 3rd period, 
and it controls by the selection signal inputted into a P/S conversion circuit so that the data of a ** 
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(4k+4) source signal line may be outputted at the 4th period. By carrying out like this, the digital video 
signal corresponding to each source signal line is reflected in the writing of a suitable source signal line. 
This situation was shown in D(M-Dn_l of drawin g 8 , and D0_5-Dn_5. Here, Di_l is the output data of 
the ** (i+1) bit eye of a left P/S conversion circuit in drawing 7 , and Di_5 are the output data of the ** 
(i+1) bit eye of a right P/S conversion circuit in drawing 7 . 

[0072] Below, it is shown by the input approach of the supply voltage of the gradation power-source 
line Vref connected to a D/A conversion circuit that source line reversal and a dot reversal drive are 
possible. 

[0073] The input approach of the supply voltage of the gradation power-source line Vref in the case of 
performing a source line reversal drive is shown in Vref of drawing 8 , and Vref (sb) (s). Among 
drawing, it is shown that (+) supplies the electrical potential difference for a plus polarity output to a 
gradation power-source line, and it is shown that (-) supplies the electrical potential difference for a 
minus polarity output to a gradation power-source line. Moreover, Vref (sb) shows the input approach of 
the supply voltage of the gradation power-source line Vref in the frame [ degree ] period at the time of a 
Vref(s) input, and has a reversal relation with Vref (s). Consequently, the polarity written in each pixel 
becomes like drawing 12 a. 

[0074] Moreover, the input approach of the supply voltage of the gradation power-source line Vref in 
the case of performing a dot reversal drive is shown in Vref (d) of drawing 8 , and Vref (db). Here, Vref 
(db) shows the input approach of the supply voltage of the gradation power-source line Vref in the frame 
[ degree ] period at the time of a Vref(d) input, and has a reversal relation with Vref (d). Consequently, 
the polarity written in each pixel becomes like drawing 12 b. 

[0075] As mentioned above, when driving two or more source signal lines by one D/A conversion 
circuit according to this operation gestalt, it becomes possible to perform the source line reversal drive 
approach and the dot reversal drive approach. In addition, although the case where four source signal 
lines are driven by one D/A conversion circuit is mentioned as the example with this operation gestalt, 
this invention is not limited to this, and also when driving even source signal lines, such as 2, 4, and 
by one D/A conversion circuit, it may be applied. 

[0076] With the [operation gestalt 6] book operation gestalt, although circuitry is the same as the 
operation gestalt 5, it is changing the input approach of the supply voltage of a gradation power-source 
line, and how to lengthen the period which the polarity of the supply voltage of a gradation power- 
source line reverses is shown. 

[0077] The timing of operation to drawing 7 at this time is shown in drawing 9 . The actuation which 
turns on sw3, makes SS2 Hi level at the 3rd period, turns on sw2, makes [ 1 gate signal line selection 
period is divided into four like the operation gestalt 5, and SSI is made into Hi level at the 1st period, / 
swl is turned on and SS3 is made into Hi level at the 2nd period, and ] SS4 Hi level at the 4th period, 
and turns on sw4 is shown. In addition, the output of each bit data of each P/S conversion circuit Make it 
synchronize with the above-mentioned selection signal (SS1-SS4), and a gate signal line selection 
period is quadrisected. The data of a ** (4k+l) source signal line are outputted to the 1st period. The 
data of a ** (4k+3) source signal line are outputted to the 2nd period. The data of a ** (4k+2) source 
signal line are outputted to the 3rd period, and it controls by the selection signal inputted into a P/S 
conversion circuit so that the data of a ** (4k+4) source signal line may be outputted at the 4th period. 
By carrying out like this, the digital video signal corresponding to each source signal line is reflected in 
the writing of a suitable source signal line. This situation was shown in D0_l-Dn_l of drawing 9 , and 
D0_5-Dn_5. Here, Di_l is the output data of the ** (i+1) bit eye of a left P/S conversion circuit in 
drawing 7 , and Di_5 are the output data of the ** (i+1) bit eye of a right P/S conversion circuit in 
drawing 7 . 

[0078] Below, by the input approach of the supply voltage of the gradation power-source line Vref to a 
D/A conversion circuit, source line reversal and a dot reversal drive are possible, and it is shown that the 
period which the polarity of the supply voltage reverses can be made longer than the operation gestalt 5. 
[0079] The input approach of the supply voltage of the gradation power-source line Vref in the case of 
performing a source line reversal drive is shown in Vref of drawing 9 , and Vref (sb) (s). Among 
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drawing, it is shown that (+) supplies the electrical potential difference for a plus polarity output to a 
gradation power-source line, and it is shown that (-) supplies the electrical potential difference for a 
minus polarity output to a gradation power-source line. Moreover, Vref (sb) shows the input approach of 
the supply voltage of the gradation power-source line Vref in the frame [ degree ] period at the time of a 
Vref(s) input, and has a reversal relation with Vref (s). Consequently, the polarity written in each pixel 
becomes like drawing 12 a. It turns out that the period to which (s) and Vref of drawing 9 , and Vref (sb) 
reverse a polarity from them of drawing 8 is long. 

[0080] Moreover, the input approach of the supply voltage of the gradation power-source line Vref in 
the case of performing a dot reversal drive is shown in Vref (d) of drawin g 9 , and Vref (db). Here, Vref 
(db) shows the input approach of the supply voltage of the gradation power-source line Vref in the frame 
[ degree ] period at the time of a Vref(d) input, and has a reversal relation with Vref (d). Consequently, 
the polarity written in each pixel becomes like drawing 12 b. A ******** understands the period which 
the polarity of supply voltage reverses from them of drawing 8 for Vref (d) of drawing 9 , and Vref (db). 
Moreover, even if compared with Vref of drawing 8 , and Vref (sb) (s), a ******** understands the 
period of Vref (d) and Vref (db) most. 

[0081] As mentioned above, when driving two or more source signal lines by one D/A conversion 
circuit according to this operation gestalt, the source line reversal drive approach and the dot reversal 
drive approach are performed, and it becomes possible to lengthen the period which the polarity of the 
supply voltage of a gradation power-source line reverses further. In addition, although the case where 
four source signal lines are driven by one D/A conversion circuit is mentioned as the example with this 
operation gestalt, this invention is not limited to this, and also when driving four or more source signal 
lines [ even ] by one D/A conversion circuit, it may be applied. In addition, when driving two source 
signal lines by one D/A conversion circuit, this operation gestalt becomes equivalent to the operation 
gestalt 5. 

[0082] Although two independent gradation power-source lines are supplied to a source signal-line drive 
circuit with the [operation gestalt 7] book operation gestalt in order to obtain the output from which a 
polarity differs like the operation gestalt 1 from a D/A conversion circuit Or the eventh is distinguished, 
every -- the source signal line which a D/A conversion circuit drives - the oddth - The gradation 
power-source line of the 1st line is connected to each D/A conversion circuit which drives the odd- 
numbered source signal line. The gradation power-source line of the 2nd line is connected to each D/A 
conversion circuit which drives the even-numbered source signal line, and by changing the polarity of a 
gradation power-source line further explains one certain approach of enabling source line reversal and a 
dot reversal drive. 

[0083] This operation gestalt explains taking the case of the case where drive two source signal lines by 
one D/A conversion circuit, and it corresponds to the digital video-signal input of a bit (n+1) (n is zero 
or more integers). 

[0084] The outline circuit diagram of this operation gestalt is shown in drawing 10 . In drawing 10 , the 
shift register section, the latch 1 circuit section, and the latch 2 circuit section omitted like drawing 1 . A 
parallel/serial-conversion circuit (P/S conversion circuit) the parallel output data (D0[4k+1] - Dn [4k+l] 
-) of latch 2 circuit D0[4k+3] - Dn [4k+3] or D0[4k+2] -Dn[4k-f2] D0[4k+4] -Dn[4k+4] (k is zero or 
more integers) is summarized in each bit, and it changes into serial data. 

[0085] Here, the digital video signal inputted into each parallel/serial-conversion circuit is either the 
odd-numbered source signal line or the even-numbered source signal line. The digital video signal 
inputted into each D/A conversion circuit reflecting this is also either the odd-numbered source signal 
line or the even-numbered source signal line. 

[0086] The gradation power-source line Vrefl of the 1st line is connected to each D/A conversion circuit 
into which the digital video signal of the odd-numbered source signal line is inputted, and the gradation 
power-source line Vref2 of the 2nd line is connected to each D/A conversion circuit into which the 
digital video signal of the even-numbered source signal line is inputted. 

[0087] if a source line selection circuitry consists of two switches swl and sw2 and swl turns on - the 
source signal line of eye ** (4k+l) watch and eye ** (4k+2) watch - every - if it connects with the 
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output of a D/A conversion circuit and sw2 turns on - the source signal line of eye ** (4k+3) watch and 
eye ** (4k+4) watch — every — it connects with the output of a D/A conversion circuit. SS1-SS2 are 
selection signals which control turning on and off of swl-sw2, respectively. 

[0088] The signal actuation timing of drawing 10 is shown in drawing 1 1 . The actuation which divides 
1 gate signal line selection period into two, makes SSI Hi level at the 1st period, turns on swl, makes 
SS2 Hi level at the 2nd period, and turns on sw2 is shown. In addition, the output of each bit data of 
each P/S conversion circuit Make it synchronize with the above-mentioned selection signal (SS1-SS2), 
and a gate signal line selection period is divided into two. The data of a ** (4k+l) source signal line or a 
** (4k+2) source signal line are outputted to the 1st period. It controls by the selection signal inputted 
into a P/S conversion circuit so that the data of a ** (4k+3) source signal line or a ** (4k+4) source 
signal line may be outputted at the 2nd period. By carrying out like this, the digital video signal 
corresponding to each source signal line is reflected in the writing of a suitable source signal line. This 
situation was shown in D0_l-Dn_l of drawing 1 1 , and D0_2-Dn_2. Here, DM is the output data of the 
** (i+1) bit eye of a left P/S conversion circuit in drawing 10 , and Di_2 are the output data of the ** 
(i+1) bit eye of a right P/S conversion circuit in drawing 10 . 

[0089] The input approach of the supply voltage of the gradation power-source line Vrefl of the 1st line 
in the case of performing a source line reversal drive and the gradation power-source line Vref2 of the 
2nd line is shown in Vrefl of drawing 11 , Vref2 (s) and Vrefl (sb), and Vre£2 (sb) (s). It is shown that 
(+) supplies the electrical potential difference for a plus polarity output to an applicable gradation 
power-source line among drawing, and it is shown that (-) supplies the electrical potential difference for 
a minus polarity output to an applicable gradation power-source line. Moreover, Vrefl (sb) shows the 
input approach of the supply voltage of the gradation power-source line Vrefl of the 1st line in the 
frame [ degree ] period at the time of a Vrefl (s) input, and has a reversal relation with Vrefl (s). 
Similarly, Vref2 (sb) shows the input approach of the supply voltage of the gradation power-source line 
Vref2 of the 2nd line in the frame [ degree ] period at the time of a Vref2(s) input, and has a reversal 
relation with Vref2 (s). Consequently, the polarity written in each pixel becomes like drawing 12 a. 
[0090] Moreover, the input approach of the supply voltage of the gradation power-source line Vrefl of 
the 1st line in the case of performing a dot reversal drive and the gradation power-source line Vref2 of 
the 2nd line is shown in Vrefl (d), Vref2 (d) and Vrefl (db) of drawing 1 1 , and Vref2 (db). Moreover, 
Vrefl (db) shows the input approach of the supply voltage of the gradation power-source line Vrefl of 
the 1st line in the frame [ degree ] period at the time of a Vrefl (d) input, and has a reversal relation with 
Vrefl (d). Similarly, Vref2 (db) shows the input approach of the supply voltage of the gradation power- 
source line Vref2 of the 2nd line in the frame [ degree ] period at the time of a Vref2(d) input, and has a 
reversal relation with Vref2 (d). Consequently, the polarity written in each pixel becomes like drawing 
12 b. 

[0091] As mentioned above, when driving two source signal lines by one D/A conversion circuit 
according to this operation gestalt, it becomes possible to perform the source line reversal drive 
approach and the dot reversal drive approach. In addition, although the case where two source signal 
lines are driven by one D/A conversion circuit is mentioned as the example with this operation gestalt, 
this invention is not limited to this, and also when driving the source signal line of the number of 
arbitration by one D/A conversion circuit, it may be applied. 

[0092] As mentioned above, with all operation gestalten, although the parallel/serial-conversion circuit 
(P/S conversion circuit) was used, this invention is not limited to this existence. That is, this invention 
may be applied to a D/A conversion circuit to any approaches of carrying out the serial input of the 
digital video signal of a 1 level write-in period and two or more source signal lines. 
[0093] 

[Example] Here, the example of this invention is explained, referring to a drawing. However, this 
invention is not necessarily limited to the following examples. 

[0094] [Example 1] this example explains taking the case of an active matrix liquid crystal display as a 
concrete example of the operation gestalt 1. 

[0095] The active matrix liquid crystal display consists of a source signal-line drive circuit 101, a gate 
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signal line drive circuit 102, and the pixel array section 103 arranged in the shape of a matrix, as shown 
in drawing 40 . 

[0096] The example of circuitry of the source signal-line drive circuit corresponding to the operation 
gestalt 1 is shown in drawing 13 . Moreover, for convenience, an input digital video signal is made into 
a triplet, and the case of explanation where four source signal lines are driven by one D/A conversion 
circuit is explained. 

[0097] Drawing 13 is referred to. The shift register section has flip-flop circuit FF, a NAND circuit, and 
an inverter, and reversal clock signal CLKb and the start pulse SP of a clock signal CLK and said clock 
signal CLK are inputted. As shown in drawing 14 (A), flip-flop circuit FF consists of a clocked inverter 
and an inverter. 

[0098] If a start pulse SP is inputted, synchronizing with a clock signal CLK and CLKb, the sampling 
pulse carries out the sequential shift. 

[0099] The latch 1 section and the latch 2 section which are a store circuit consist of basic latch circuit 
Local Area Transports. A basic latch circuit is shown in drawing 14 (B). Basic latch circuit Local Area 
Transport consists of a clocked inverter and an inverter. The digital video signal (DO, Dl, D2) of a 
triplet is inputted into the latch 1 section, and a digital video signal is latched by the sampling pulse from 
the shift register section. While the latch 2 sections latch the digital video signal currently held by the 
latch pulse LP inputted at a horizontal blanking interval at the latch 1 section all at once, they transmit 
information to a down-stream circuit. At this time, 1 level write-in period data are held at the latch 2 
section. 

[0100] In addition, in drawing 14 (A) and (B), although connection of the P channel mold clock input 
terminal of each clocked inverter is omitted, the reversal signal of the clock signal inputted into the N 
channel mold clock input terminal in practice is inputted. Moreover, you may be different circuitry 
although flip-flop circuit FF and basic latch circuit Local Area Transport are carrying out the same 
.circuitry in this example. 

[0101] The digital video signal memorized by the latch 2 section of 3 bit-data x4 (four source signal 
lines) and selection signals SS1-SS4 are inputted into a parallel/serial-conversion circuit (in drawing 13 , 
it considered as the P/S conversion circuit A) from the outside. As shown in drawing 15 (A), the P/S 
conversion circuit A consists of NAND circuits. 

[0102] The signal actuation timing which observed drawing 17 at the P/S conversion circuit A in 
connection with the 1st - the 4th source signal line (SL1-SL4) is shown. One gate signal line selection 
period is divided into four, SSI is made into Hi level at the 1st period, and the digital video signal of the 
1st source signal line SL 1 is outputted to a D/A conversion circuit. The 2nd period makes SS2 Hi level, 
and outputs the digital video signal of the 2nd source signal line SL 2 to a D/A conversion circuit. The 
3rd period makes SS3 Hi level, and outputs the digital video signal of the 3rd source signal line SL 3 to 
a D/A conversion circuit. The last period [ 4th ] makes SS4 Hi level, and outputs the digital video signal 
of the 4th source signal line SL 4 to a D/A conversion circuit. This situation was shown in D 0_1 of 
drawing 17 , D and D 2_1. Here, Di_l is the output data of the ** (i+1) bit eye of the P/S 
conversion circuit A in connection with the 1st currently observed now - the 4th source signal line (SL1- 
SL4). Moreover, as mentioned above, Di [s, g] shows the bit data of eye ** (i+1) watch to the pixel of 
the s-th **** of g lines. 

[0103] The P/S conversion circuit A in connection with the source signal line (SL5-SL8, SL9-SL12, ...) 
of others [ actuation / same ] is also performed in parallel. 

[0104] The example of circuitry of a D/A conversion circuit is shown in drawing 16 . Drawing 16 is the 
D/A conversion circuit of a resistance string mold, and in order to obtain the output of a certain 
electrical-potential-difference range, it needs to supply two gradation power-source lines. By drawing 
16 , these were indicated to be Vref_L and Vref_H. Such gradation supply voltage is divided by 
resistance, and the electrical-potential-difference value corresponding to the input digital video signal of 
a triplet is outputted. 

[0105] According to the operation gestalt 1, since two independent gradation power-source lines are 
supplied to a source signal-line drive circuit, four gradation power-source lines are needed in all. By 
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drawing 13 , these were indicated [ line / 1st ] to be Vref2_L and Vref2_H about Vrefl_L, Vrefl_H, and 
the 2nd line. 

[0106] The example of circuitry of the connection changeover switch SW which carries out the 
connection change to the two above-mentioned gradation power-source lines and a D/A conversion 
circuit is shown in drawing 14 (C). If it is the example of connection of drawing 13 , when a control 
signal SVr is Hi, gradation power-source line Vrefof 1st line 1_L and Vrefl_H are connected with a 
D/A conversion circuit, and when SVr is Lo, gradation power-source line Vrefof 2nd line 2_L and 
Vref2_H will be connected with a D/A conversion circuit. 

[0107] The output of a D/A conversion circuit is connected to a suitable source signal line via the source 
line selection circuitry A. The example of circuitry of the source line selection circuitry A is shown in 
drawing 15 (B). The source line selection circuitry A consists of the four transfer gates (switch), and 
selection signals SS1-SS4 and those reversal signals are inputted into each gate. If the signal actuation 
timing of drawing 1 7 is followed, a switch swl will be turned on at the 1st period which divided 1 gate 
signal line selection period into four, and the output of a D/A conversion circuit will be written in the 1st 
source signal line SL 1 . A switch sw2 is turned on at the 2nd period, and the output of a D/A conversion 
circuit is written in the 2nd source signal line SL 2. A switch sw3 is turned on at the 3rd next period, and 
the output of a D/A conversion circuit is written in the 3rd source signal line SL 3. A switch sw4 is 
turned on at the last period [ 4th ], and the output of a D/A conversion circuit is written in the 4th source 
signal line SL 4. 

[0108] Such writing is performed in parallel also to other source signal lines. And the data written in 
each source signal line will be written one by one in each pixel by the work by the gate signal line drive 
circuit and Pixel TFT. 

[0109] The example of an input of a control signal SVr in the case of performing a source line reversal 
drive is shown in SVr (s) and SVr (sb) of drawing 17 . Here, SVr (sb) shows the control signal SVr in 
the frame [ degree ] period at the time of a SVr(s) input, and is also the reversal signal of SVr (s). 
[0110] The 1st and the 3rd period which divided 1 gate signal line selection period into four during a 
certain frame period set a control signal SVr to Hi, the gradation power-source line of the 1st line and a 
D/A conversion circuit are connected, and the 2nd and the 4th period set a control signal SVr to Lo, and 
connects the gradation power-source line of the 2nd line, and a D/A conversion circuit. (SVr of drawing 
II (s)) 

[01 1 1] The 1st and the 3rd period which divided 1 gate signal line selection period into four during the 
next frame period set a control signal SVr to Lo, the gradation power-source line of the 2nd line and a 
D/A conversion circuit are connected, and the 2nd and the 4th period set a control signal SVr to Hi, and 
connects the gradation power-source line of the 1st line, and a D/A conversion circuit. (SVr of drawing 
17 (sb)) 

[0112] In this example, the electrical-potential-difference value of gradation power-source line VreflJL 
and VreflJH of the 1st line is set to +1V and +5V, respectively, and the electrical-potential-difference 
value, gradation power- source line Vref2_L and Vref2_H, of the 2nd line is set to -IV and -5V, 
respectively. This means carrying out the output of a plus polarity, if a D/A conversion circuit connects 
with the gradation power-source line of the 1st line, and carrying out the output of a minus polarity, if it 
connects with the gradation power-source line of the 2nd line. 

[0113] By the above approach, the source line reversal drive shown by drawing 12 (A) is attained. 
[0114] Moreover, the example of an input of a control signal SVr in the case of performing a dot 
reversal drive is shown in SVr (d) and SVr (db) of drawing 17 . Here, SVr (db) shows the control signal 
SVr in the frame [ degree ] period at the time of a SVr(d) input, and is also the reversal signal of SVr 
(d). Moreover, the control signal SVr of a certain gate signal line selection period reverses the control 
signal of the last gate signal line selection period. 
[0115] Thus, the dot reversal drive shown by drawing 12 (B) is attained. 

[0116] In addition, although the selection signals SS1-SS4 inputted into the P/S conversion circuit A and 
the source line selection circuitry A in this example were the same, it is good also as another network 
respectively. 
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[01 17] Moreover, although the circuit drive power source supplied to a source signal-line drive circuit in 
this example assumed one line, it may be made into two or more lines, and may insert a level-shifter 
circuit in a required part. 

[01 18] [Example 2] this example explains taking the case of an active matrix liquid crystal display as a 
concrete example of the operation gestalt 2. Moreover, below, a focus is applied and explained to a 
source signal-line drive circuit like an example 1 . 

[01 19] The example of circuitry of the source signal-line drive circuit corresponding to the operation 
gestalt 2 is shown in drawing 1 8 . Moreover, for convenience, an input digital video signal is made into 
a triplet, and the case of explanation where three source signal lines are driven by one D/A conversion 
circuit is explained. 

[0120] Drawing 18 is referred to. The shift register section, the latch 1 section, and the latch 2 section 
are the same as an example 1. 

[0121] The digital video signal memorized by the latch 2 section of 3 bit-data x3 (three source signal 
lines) and selection signals SS1-SS3 are inputted into a parallel/serial-conversion circuit (in drawing 18 , 
it considered as the P/S conversion circuit B) from the outside. As shown in drawing 23 (A), the P/S 
conversion circuit B consists of NAND circuits. 

[0122] The signal actuation timing which observed drawing 19 at the P/S conversion circuit B in 
connection with the 1st - the 3rd source signal line (SL1-SL3) is shown. One gate signal line selection 
period is divided into three, SSI is made into Hi level at the 1st period, and the digital video signal of 
the 1st source signal line SL 1 is outputted to a D/A conversion circuit. The 2nd period makes SS2 Hi 
level, and outputs the digital video signal of the 2nd source signal line SL 2 to a D/A conversion circuit. 
The last period [ 3rd ] makes SS3 Hi level, and outputs the digital video signal of the 3rd source signal 
line SL 3 to a D/A conversion circuit. This situation was shown in D 0__1 of drawing 19 , D 11, and D 
21. Here, DM is the output data of the ** (i+1) bit eye of the P/S conversion circuit B in connection 
with the 1st currently observed now - the 3rd source signal line (SL1-SL3). Moreover, as mentioned 
above, Di [s, g] shows the bit data of eye ** (i+1) watch to the pixel of the s-th **** of g lines. 
[0123] The P/S conversion circuit B in connection with the source signal line (SL4-SL6, SL7-SL9, ...) of 
others [ actuation / same ] is also performed in parallel. 

[0124] The same drawing 16 as an example 1 shall show a D/A conversion circuit. 

[0125] Also in the operation gestalt 2, since two independent gradation power-source lines are supplied 

to a source signal-line drive circuit, four gradation power-source lines are needed in all. Also by drawing 

18 , these were indicated [ line / 1st ] to be Vref2_L and Vref2_H about Vrefl_L, Vrefl_H, and the 2nd 

line. 

[0126] The circuitry of the connection changeover switch SW which performs the connection change to 
the two above-mentioned gradation power-source lines and a D/A conversion circuit is the same as an 
example 1, and is shown in drawing 14 (C). However, connection methods with a gradation power- 
source line differ. Namely, as for the adjacent connection changeover switch SW, connection with the 
gradation power-source line of the 1st line and the 2nd line was changed by turns. If it is the example of 
connection of drawing 18 , the connection changeover switch SW in connection with the 1st - the 3rd 
source signal line (SL1-SL3) connects gradation power-source line Vrefof 1st line 1_L, and Vrefl_H 
with a D/A conversion circuit, when a control signal SVr is Hi, and when a control signal SVr is Lo, it 
will connect gradation power-source line Vrefof 2nd line 2_L, and Vref2_H with a D/A conversion 
circuit. On the other hand, the connection changeover switch SW in connection with the next 4th - the 
next 6th source signal line (SL4-SL6) connects gradation power-source line Vrefof 2nd line 2_L, and 
Vref2_H with a D/A conversion circuit, when a control signal SVr is Hi, and when a control signal SVr 
is Lo, it connects gradation power-source line Vrefof 1st line 1_L, and Vrefl_H with a D/A conversion 
circuit. 

[0127] The output of a D/A conversion circuit is connected to a suitable source signal line via the source 
line selection circuitry B. The example of circuitry of the source line selection circuitry B is shown in 
drawing 23 (B). The source line selection circuitry B consists of the three transfer gates (switch), and 
selection signals SS1-SS3 and those reversal signals are inputted into each gate. If the signal actuation 
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timing of drawing 19 is followed, a switch swl will be turned on at the 1st period which divided 1 gate 
signal line selection period into three, and the output of a D/A conversion circuit will be written in the 
1st source signal line SL 1 . A switch sw2 is turned on at the 2nd period, and the output of a D/A 
conversion circuit is written in the 2nd source signal line SL 2. A switch sw3 is turned on at the last 
period [ 3rd ], and the output of a D/A conversion circuit is written in the 3rd source signal line SL 3. 
[0128] Such writing is performed in parallel also to other source signal lines. And the data written in 
each source signal line will be written one by one in each pixel by the work by the gate signal line drive 
circuit and Pixel TFT. 

[0129] The example of an input of a control signal SVr in the case of performing a source line reversal 
drive is shown in SVr (s) and SVr (sb) of drawing 19 . Here, SVr (sb) shows the control signal SVr in 
the frame [ degree ] period at the time of a SVr(s) input, and is also the reversal signal of SVr (s). 
[0130] Divided 1 gate signal line selection period into three during a certain frame period. The 1st and 
the 3rd period set a control signal SVr to Hi. The 1st - the 3rd source signal line (SL1-SL3), the 7th - the 
9th source signal line (SL7-SL9) - the connection changeover switch SW in connection with ... The 
gradation power-source line of the 1st line and the corresponding D/A conversion circuit are connected. 
The 4th - the 6th source signal line (SL4-SL6), the 10th - the 12th source signal line (SL10-SL12) - the 
connection changeover switch SW in connection with ... connects the gradation power- source line of the 
2nd line, and the corresponding D/A conversion circuit. On the contrary, the 2nd period which divided 1 
gate signal line selection period into three sets a control signal SVr to Lo. the 1st - the 3rd source signal 
line (SL1-SL3), and the 7th - the 9th source signal line (SL7-SL9) - the connection changeover switch 
SW in connection with ... The gradation power- source line of the 2nd line and the corresponding D/A 
conversion circuit are connected. The 4th - the 6th source signal line (SL4-SL6), the 10th - the 12th 
source signal line (SL10-SL12) — the connection changeover switch SW in connection with ... connects 
the gradation power-source line of the 1st line, and the corresponding D/A conversion circuit. (SVr of 
drawing 19 (s)) 

[0131] Divided 1 gate signal line selection period into three during the next frame period. The 1st and 
the 3rd period set a control signal SVr to Lo. The 1st - the 3rd source signal line (SL1-SL3), the 7th - the 
9th source signal line (SL7-SL9) - the connection changeover switch SW in connection with ... The 
gradation power-source line of the 2nd line and the corresponding D/A conversion circuit are connected. 
The 4th - the 6th source signal line (SL4-SL6), the 10th - the 12th source signal line (SL10-SL12) - the 
connection changeover switch SW in connection with ... connects the gradation power-source line of the 
1st line, and the corresponding D/A conversion circuit. On the contrary, the 2nd period which divided 1 
gate signal line selection period into three sets a control signal SVr to Hi. the 1st - the 3rd source signal 
line (SL1-SL3), and the 7th - the 9th source signal line (SL7-SL9) ~ the connection changeover switch 
SW in connection with ... The gradation power-source line of the 1st line and the corresponding D/A 
conversion circuit are connected. The 4th - the 6th source signal line (SL4-SL6), the 10th - the 12th 
source signal line (SL10-SL12) — the connection changeover switch SW in connection with ... connects 
the gradation power-source line of the 2nd line, and the corresponding D/A conversion circuit. (SVr of 
drawing 19 (sb)) 

[0132] In this example, the electrical-potential-difference value of gradation power-source line Vrefl_L 
and Vrefl_H of the 1st line is set to +1V and +5V like an example 1, respectively, and the electrical- 
potential-difference value, gradation power-source line Vref2_L and Vref2_H, of the 2nd line is set to - 
IV and -5V, respectively. By this, if a D/A conversion circuit connects with the gradation power-source 
line of the 1st line, the output of a plus polarity will be carried out, and if it connects with the gradation 
power-source line of the 2nd line, the output of a minus polarity will be carried out. 
[0133] By the above approach, the source line reversal drive shown by drawing 12 (A) is attained. 
[0134] Moreover, the example of an input of a control signal SVr in the case of performing a dot 
reversal drive is shown in SVr (d) and SVr (db) of drawing 19 . Here, SVr (db) shows the control signal 
SVr in the frame [ degree ] period at the time of a S Vr(d) input, and is also the reversal signal of SVr 
(d). Moreover, the control signal of a certain gate signal line selection period reverses the control signal 
of the last gate signal line selection period. 
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[0135] By carrying out like this, the dot reversal drive shown by drawing 12 (B) is attained. 
[0136] In addition, although the selection signals SS1-SS3 inputted into the P/S conversion circuit B and 
the source line selection circuitry B also in this example were the same, it is good also as another 
network respectively. 

[0137] Moreover, although the circuit drive power source supplied to a source signal-line drive circuit 
also in this example assumed one line, it may be made into two or more lines, and may insert a level- 
shifter circuit in a required part. 

[0138] [Example 3] this example explains briefly taking the case of an active matrix liquid crystal 
display as a concrete example of the operation gestalt 3. 

[0139] The example of circuitry of the source signal-line drive circuit corresponding to the operation 
gestalt 3 is the same as an example 1, and is shown by drawing 13 . The input approach of selection 
signals SS1-SS4 and a control signal SVr differs from an example 1 . What is necessary is to input the 
selection signals SS1-SS4 as shown by drawing 5 , and just to input a control signal SVr, as shown by 
SVr (d) and SVr (db) when performing a source line reversal drive and performing SVr, SVr (sb), and a 
dot reversal drive (s). 

[0140] [Example 4] this example explains briefly taking the case of an active matrix liquid crystal 
display as a concrete example of the operation gestalt 4. 

[0141] The example of circuitry of the source signal-line drive circuit corresponding to the operation 
gestalt 4 is the same as an example 2, and is shown by drawing 18 . The input approach of selection 
signals SS1-SS3 and a control signal SVr differs from an example 2. What is necessary is to input the 
selection signals SS1-SS3 as shown by drawing 6 , and just to input a control signal SVr, as shown by 
SVr (d) and SVr (db) when performing a source line reversal drive and performing SVr, SVr (sb), and a 
dot reversal drive (s). 

[0142] [Example 5] this example explains taking the case of an active matrix liquid crystal display as a 
concrete example of the operation gestalt 6. Moreover, a focus is applied and explained like examples 1- 
4 below in a source signal-line drive circuit. 

[0143] The example of circuitry of the source signal-line drive circuit corresponding to the operation 
gestalt 6 is shown in drawing 20 . Moreover, for convenience, an input digital video signal is made into 
a triplet, and the case of explanation where four source signal lines are driven by one D/A conversion 
circuit is explained. 

[0144] Drawing 20 is referred to. The shift register section, the latch 1 section, and the latch 2 section 
are the same as examples 1-4. 

[0145] The digital video signal memorized by the latch 2 section of 3 bit-data x4 (four source signal 
lines) and selection signals SS1-SS4 are inputted into the parallel/serial-conversion circuit A (P/S 
conversion circuit A) from the outside. As shown in drawing 15 (A), the P/S conversion circuit consists 
of NAND circuits. This is the same circuit as what was used in the example 1. 
[0146] Paying attention to the part which drives the 1st - the 4th source signal line (SL1-SL4), signal 
actuation timing is shown in drawing 21 . One gate signal line selection period is divided into four, SSI 
is made into Hi level at the 1st period, and the digital video signal of the 1st source signal line SL 1 is 
outputted to a D/A conversion circuit. The 2nd period makes SS3 Hi level, and outputs the digital video 
signal of the 3rd source signal line SL 3 to a D/A conversion circuit. The 3rd period makes SS2 Hi level, 
and outputs the digital video signal of the 2nd source signal line SL 2 to a D/A conversion circuit. The 
last period [ 4th ] makes SS4 Hi level, and outputs the digital video signal of the 4th source signal line 
SL 4 to a D/A conversion circuit. This situation was shown in D 0_1 of drawing 2 1 , D 1_1, and D 2_1. 
Here, Di_l is the output data of the ** (i+1) bit eye of the P/S conversion circuit A in connection with 
the 1st currently observed now - the 4th source signal line (SL1-SL4). Moreover, as mentioned above, 
Di [s, g] shows the bit data of eye ** (i+1) watch to the pixel of the s-th **** of g lines. 
[0147] The P/S conversion circuit A in connection with the source signal line (SL5-SL8, SL9-SL12, ...) 
of others [ actuation / same ] is also performed in parallel. 

[0148] A D/A conversion circuit is taken as the same thing as the examples 1-4 shown by drawing 16 . 
The digital video signal of a triplet is inputted into a D/A conversion circuit as two, one gradation 
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power-source line Vref_L and Vref_H, from the P/S conversion circuit A. 

[0149] The output of a D/A conversion circuit is connected to a suitable source signal line via the source 
line selection circuitry A. The example of circuitry of the source line selection circuitry A is shown in 
drawing 1 5 (B). The same circuit **** as what also used this in the example 1. The source line selection 
circuitry A consists of the four transfer gates (switch), and selection signals SS1-SS4 and those reversal 
signals are inputted into each gate. If the signal actuation timing of drawing 21 is followed, a switch swl 
will be turned on at the 1st period which divided 1 gate signal line selection period into four, and the 
output of a D/A conversion circuit will be written in the 1st source signal line SL 1. A switch sw3 is 
turned on at the 2nd period, and the output of a D/A conversion circuit is written in the 3rd source signal 
line SL 3. A switch sw2 is turned on at the 3rd next period, and the output of a D/A conversion circuit is 
written in the 2nd source signal line SL 2. A switch sw4 is turned on at the last period [ 4th ], and the 
output of a D/A conversion circuit is written in the 4th source signal line SL 4. 
[0150] Such writing is performed in parallel also to other source signal lines. And the data written in 
each source signal line will be written one by one in each pixel by the work by the gate signal line drive 
circuit and Pixel TFT. 

[0151] Gradation power-source line Vref_L in the case of performing a source line reversal drive and 
the example of an input of two supply voltage of Vref_H are indicated to be drawing 21 (A) to (B). 
Drawing 21 (B) shows the supply voltage of gradation power-source line Vref_L in the frame [ degree ] 
period at the time of the gradation power-source line input shown by drawing 21 (A), and Vref_H, and 
has a reversal relation with drawing 21 (A) here. 

[0152] In addition, in this example, as an electrical-potential-difference value of a gradation power- 
source line, Vref_L shall take -1 and +1 V and Vref_H shall take -5 and +5V. When the combination of 
the electrical-potential-difference value of a gradation power-source line is {Vref_L=-lV, VrefH— 
5 V}, the output of a D/A conversion circuit is the minus polarity of -1 V— 5 V, and the output of a D/A 
conversion circuit will take the plus polarity of +1V-+5V at the time of {Vref_L=+lV, Vref_H=+5V}. 
Unlike examples 1-4, the polarity of the supply voltage of a gradation power-source line is reversed 
within a 1 level write-in period. 

[0153] By the above approach, the source line reversal drive shown by drawing 12 (A) is attained. 
[0154] Moreover, gradation power-source **** Vref_L in the case of performing a dot reversal drive 
and the example of an input of two supply voltage of Vref_H are also indicated to be drawing 21 (C) to 
(D). Drawing 21 (D) shows the supply voltage of gradation power-source line VrefJL in the frame 
[ degree ] period at the time of the gradation power-source line input shown by drawing 21 (C), and 
Vref_H, and has a reversal relation with drawing 21 (C). 

[0155] By carrying out like this, the dot reversal drive shown by drawing 12 (B) is attained. 
[0156] In addition, although the selection signals SS1-SS4 inputted into the P/S conversion circuit A and 
the source line selection circuitry A also in this example were the same, it is good also as another 
network respectively. 

[0157] Moreover, although the circuit drive power source supplied to a source signal-line drive circuit in 
this example assumed one line, it may be made into two or more lines, and may insert a level-shifter 
circuit in a required part. 

[0158] [Example 6] this example explains briefly taking the case of an active matrix liquid crystal 
display as a concrete example of the operation gestalt 5. 

[0159] The example of circuitry of the source signal-line drive circuit corresponding to the operation 
gestalt 5 is the same as an example 5, and is shown by drawing 20 . Selection signals SS1-SS4, 
gradation power-source line Vref_L, and the input approach of the supply voltage of Vref H differ from 
an example 5. What is necessary is to input the selection signals SS1-SS4 as shown by drawing 8 , and 
just to input gradation power-source line Vref_L and Vref_H so that it may become the polarity shown 
by Vref (d) and Vref (db) when performing a source line reversal drive and performing Vref, Vref (sb), 
and a dot reversal drive (s). 

[0160] In this case, the period which reverses the polarity of the supply voltage of a gradation power- 
source line becomes shorter than what is shown in the example 5. 
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[0161] [Example 7] this example explains taking the case of an active matrix liquid crystal display as a 
concrete example of the operation gestalt 7. Moreover, a focus is applied and explained like examples 1- 
6 below in a source signal-line drive circuit. 

[0162] The example of circuitry of the source signal-line drive circuit corresponding to the operation 
gestalt 7 is shown in drawing 22 . Moreover, for convenience, an input digital video signal is made into 
a triplet, and the case of explanation where two source signal lines are driven by one D/A conversion 
circuit is explained. 

[0163] Drawing 22 is referred to. The shift register section, the latch 1 section, and the latch 2 section 
are the same as examples 1-6. 

[0164] The digital video signal memorized by the latch 2 section of 3 bit-data x2 (two source signal 
lines) and selection signals SSI and SS2 are inputted into a parallel/serial-conversion circuit (in drawing 
22 , it considered as the P/S conversion circuit C) from the outside. Here, generally the data about the 
2nd and 3rd source signal line, the data about the 6th and 7th source signal line, and the data (k is zero 
or more integers) about ** (4k+2) and a ** (4k+3) source signal line interchange, and the digital video 
signal inputted from the latch 2 section is inputted into the P/S conversion circuit C. By this, the P/each 
S conversion circuit C will output only the data information about the odd-numbered source signal line 
or the even-numbered source signal line to each D/A conversion circuit. Each D/A conversion circuit 
drives the source signal line of either the oddth or even-numbered one reflecting this. Therefore, as 
shown by drawing 22 , in case it inputs into the P/S conversion circuit C mentioned above among the 
outputs of a source line selection circuitry, it changes once again about what replaced data, and it 
enables it to write data in a suitable source signal line. 

[0165] In addition, the P/S conversion circuit C consists of NAND circuits, as shown in drawing 23 (C). 
[0166] Paying attention to the part which drives the 1st - the 4th source signal line (SL1-SL4), signal 
actuation timing is shown in drawing 24 . As drawing 22 shows, the P/S conversion circuit C, a D/A 
conversion circuit, and two source line selection circuitries C exist in the part which drives these four 
source signal lines, respectively. In order to distinguish these, below, one side is described as the left- 
hand side P/S conversion circuit C, and another side is described as the right-hand side P/S conversion 
circuit C etc. Speaking of left-hand side it is the corresponding circuit which is located in the leftmost 
in drawing 22 . 

[0167] In the 1st period which divided 1 gate signal line selection period into two, SSI is made into Hi 
level and the left-hand side P/S conversion circuit C outputs the digital video signal of the 1st source 
signal line SL 1 to a left-hand side D/A conversion circuit. At this time, the right-hand side P/S 
conversion circuit C outputs the digital video signal of the 2nd source signal line SL 2 to a right-hand 
side D/A conversion circuit. In the 2nd period, SS2 is made into Hi level and the left-hand side P/S 
conversion circuit C outputs the digital video signal of the 3rd source signal line SL 3 to a left-hand side 
D/A conversion circuit. At this time, the right-hand side P/S conversion circuit C outputs the digital 
video signal of the 4th source signal line SL 4 to a right-hand side D/A conversion circuit. The output of 
the left-hand side P/S conversion circuit C was shown in D 0_1 of drawing 24 ,D1J, and D 2_1, and 
the output of the right-hand side P/S conversion circuit C was shown in D 0_2 of drawin g 24 , D 1_2, 
and D 2_2. As mentioned above, Di [s, g] shows the bit data of eye ** (i+1) watch to the pixel of the s- 
th **** of g lines. 

[0168] The P/S conversion circuit C in connection with the source signal line (SL5-SL8, SL9-SL12, ...) 
of others [ actuation / same ] is also performed in parallel. 

[0169] A D/A conversion circuit uses the same thing as the examples 1-6 shown by drawing 16 . As 
shown in drawing 22 , VreflJL and Vrefl_H whose D/A conversion circuit which drives the odd- 
numbered source signal line is the gradation power-source line of the 1st line are connected, and 
Vref2 JL and Vref2_H whose D/A conversion circuit which drives the even-numbered source signal line 
is the gradation power-source line of the 2nd line are connected. 

[0170] The output of a D/A conversion circuit is connected to a suitable source signal line via the source 
line selection circuitry C. The example of circuitry of the source line selection circuitry C is shown in 
drawing 23 (D). The source line selection circuitry C consists of the two transfer gates (switch), and 
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selection signals SSI and SS2 and those reversal signals are inputted into each gate. If the signal 
actuation timing of drawing 24 is followed, a switch swl will be turned on at the 1st period which 
divided 1 gate signal line selection period into two, and the left-hand side source line selection circuitry 
C will write the output of a left-hand side D/A conversion circuit in the 1st source signal line SL 1. At 
this time, the right-hand side source line selection circuitry C writes the output of a right-hand side D/A 
conversion circuit in the 2nd source signal line SL 2. Turning on a switch sw2 at the 2nd period which 
divided 1 gate signal line selection period into two, the left-hand side source line selection circuitry C 
writes the output of a left-hand side D/A conversion circuit in the 3rd source signal line SL 3. At this 
time, the right-hand side source line selection circuitry C writes the output of a right-hand side D/A 
conversion circuit in the 4th source signal line SL 4. Such writing is performed in parallel also to other 
source signal lines. 

[0171] The example of an input of four supply voltage, gradation power-source line VreflJL in the case 
of performing a source line reversal drive, Vrefl_H, Vref2_L, and Vref2_H, is indicated to be drawing 
24 (A) to (B). Drawing 24 (B) shows the supply voltage of gradation power-source line Vrefl_L in the 
frame [ degree ] period at the time of the gradation power-source line input shown by drawing 24 (A), 
Vrefl_H, Vref2_L, and Vref2_H, and has a reversal relation with drawing 24 (A) here. 
[0172] In addition, in this example, as an electrical-potential-difference value of a gradation power- 
source line, 2_L shall take Vrefl_L, Vref -1, and +1V, and 2_H shall take Vrefl_H, Vref -5, and +5V. 
When the combination of the electrical-potential-difference value of a gradation power-source line is 
{VrefxJL=-lV, Vrefx_H=-5V (x= 1 or 2)} The output of a D/A conversion circuit is the minus polarity 
of -IV— 5 V, and the output of a D/A conversion circuit will take the plus polarity of +1 V-+5V at the 
time of {Vrefx_L=+lV, Vrefx_H=+5V (x= 1 or 2)}. Unlike examples 1-6, in source line reversal, the 
polarity of the supply voltage of a gradation power-source line is regularity during an one-frame period. 
[0173] By the above approach, the source line reversal drive shown by drawing 12 (A) is attained. 
[0174] Moreover, the example of an input of four supply voltage, gradation power- source line Vrefl_L 
in the case of performing a dot reversal drive, Vrefl_H, Vref2_L, and Vref2_H, is indicated to be 
drawing 24 (C) to (D). Drawing 24 (D) shows the supply voltage of gradation power-source line 
Vrefl_L in the frame [ degree ] period at the time of the gradation power-source line input shown by 
drawing 24 (C), Vrefl_H, Vref2_L, and Vref2_H, and has a reversal relation with drawing 24 (C). The 
polarity reversals of the supply voltage of a gradation power-source line are performed for every 1 gate 
signal line selection period. 

[0175] By carrying out like this, the dot reversal drive shown by drawing 12 (B) is attained. 
[0176] In addition, although the selection signals SSI and SS2 inputted into the P/S conversion circuit C 
and the source line selection circuitry C also in this example were the same, it is good also as another 
network respectively. 

[0177] Moreover, although the circuit drive power source supplied to a source signal-line drive circuit 
also in this example assumed one line, it may be made into two or more lines, and may insert a level- 
shifter circuit in a required part. 

[0178] By [example 8] this example, TFT of the drive circuits (a source signal-line drive circuit, gate 
signal line drive circuit, etc.) prepared around a picture element part is explained to a detail as the pixel 
TFT which is the switching element of a picture element part according to a process about how to 
produce on the same substrate as an example of the creation approach of the active matrix liquid crystal 
indicating equipment explained in the examples 1-7. However, in order to simplify explanation, the 
CMOS circuit which is the basic component circuit as the drive circuit section is made to illustrate the n 
channel mold TFT as a pixel TFT section. 

[0179] In drawing 25 (A), a glass-with-low-alkali-content substrate and a quartz substrate can be used 
for a substrate (active-matrix substrate) 6001. In this example, the glass-with-low-alkali-content 
substrate was used. In this case, you may heat-treat beforehand at temperature lower about 10-20 
degrees C than the point [ distortion / glass ]. In order to prevent the impurity diffusion from a substrate 
6001, the substrate film 6002, such as an oxidation silicone film, a silicon nitride film, or an oxidation 
silicon nitride film, is formed in the front face which forms TFT of this substrate 6001. For example, 
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laminating formation of SiH4, NH3, and the oxidation silicon nitride film similarly produced from SiH4 
and N20 lOOnm in the oxidation silicon nitride film produced from N20 is carried out by the plasma- 
C VD method at the thickness of 200nm. 

[0180] Next, semi-conductor film 6003a which has amorphous structure by the thickness of 20-150nm 
(preferably 30-80nm) is formed by well-known approaches, such as a plasma-CVD method and a 
spatter. In this example, the amorphous silicone film was formed in the thickness of 54nm by the 
plasma-CVD method. As semi-conductor film which has amorphous structure, there are amorphous 
semiconductor film and microcrystal semi-conductor film, and the compound semiconductor film which 
has the amorphous structure of the amorphous silicon germanium film etc. may be applied. Moreover, 
since the substrate film 6002 and amorphous silicone film 6003a can be formed by the same forming- 
membranes method, continuation formation of both may be carried out. In that case, after forming the 
substrate film, by once not exposing to an atmospheric-air ambient atmosphere, it can become possible 
to prevent contamination of the front face, and the fluctuation of the property variation of TFT or a 
threshold electrical potential difference to produce can be reduced ( drawing 25 (A)). 
[0181] And crystalline substance silicone film 6003b is formed from amorphous silicone film 6003a 
using a well-known crystallization technique. For example, although what is necessary is just to have 
applied the laser crystallizing method and the heat crystallizing method (solid phase grown method), 
according to the technique indicated by JP,7-130652,A, crystalline substance silicone film 6003b was 
formed by the crystallizing method using a catalyst element here. Although based also on the amount of 
content hydrogen of an amorphous silicone film in advance of the process of crystallization, it is 
desirable to make it crystallize, after performing heat treatment of about 1 hour at 400-500 degrees C 
and making the amount of content hydrogen into less than [ 5atom% ]. Since an atomic rearrangement 
will happen and eburnation will be carried out if an amorphous silicone film is crystallized, the thickness 
of the crystalline substance silicone film produced decreases about 1 to 15% rather than the thickness 
(this example 54nm) of the amorphous silicone film of the beginning ( drawing 25 (B)). 
[0182] And pattern NINGU of the crystalline substance silicone film 6003b is carried out at island 
shape, and the island-shape semi-conductor layers 6004-6007 are formed. Then, the mask layer 6008 by 
the oxidation silicone film with a thickness of 50-1 50nm is formed by the plasma-CVD method or the 
spatter. ( Drawing 25 (C)) . 

[0183] And the resist mask 6009 is formed and boron (B) is added as an impurity element which gives p 
mold all over the island-shape semi-conductor layers 6005-6007 which will form the n channel mold 
TFT by 1x1016 - about three 5x1017 atoms/cm concentration. Addition of this boron (B) is made in 
order to control a threshold electrical potential difference. Addition of boron (B) may be carried out by 
the ion doping method, and when forming an amorphous silicone film, it can also be added to 
coincidence. Boron (B) addition here is not necessarily required ( drawing 25 (D)). Then, the resist mask 
6009 is removed. 

[0184] In order to form the LDD field of the n channel mold TFT of a drive circuit, the impurity element 
which gives n mold is alternatively added in the island-shape semi-conductor layers 6010-6012. 
Therefore, the resist masks 6013-6016 are formed beforehand. As an impurity element which gives n 
mold, the ion doping method using phosphoretted hydrogen (PH3) was applied [ that what is necessary 
is just to use Lynn (P) and arsenic (As) ] that Lynn (P) should be added here. What is necessary is just to 
let Lynn (P) concentration of the formed impurity ranges 6017 and 6018 be the range of 2x1016 - 
5x1019 atoms/cm3. In this specification, the concentration of the impurity element which gives n mold 
contained in the impurity ranges 6017-6019 formed here is expressed as (n-). Moreover, an impurity 
range 6019 is a semi-conductor layer for forming the retention volume of a picture element part, and 
adds Lynn (P) by the same concentration also as this field ( drawing 26 (A)). Then, the resist masks 
6013-6016 are removed. 

[0185] Next, after fluoric acid etc. removes the mask layer 6008, the process which activates the 
impurity element added by drawing 25 (D) and drawing 26 (A) is performed. Activation can be 
performed by heat treatment of 1 - 4 hours, and the approach of laser activation in 500-600-degree C 
nitrogen-gas-atmosphere mind. Moreover, you may carry out by using both together. The approach of 
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laser activation is used in this example. KrF excimer laser light (wavelength of 248nm) is used for laser 
light, this example — the configuration of laser light — a line - a beam — processing it — using — as the 
oscillation frequency of 5-50Hz, an energy density 100 - 500 mJ/cm2 - a line - the whole substrate 
surface in which the island-shape semi-conductor layer was formed is processed by scanning the overlap 
rate of a beam at 80 - 98%. In addition, there is no matter limited to the exposure conditions of laser 
light in any way, and it can make a **** decision. 

[0186] And gate dielectric film 6020 is formed by the insulator layer which contains silicon by the 
thickness of 10-150nm using a plasma-CVD method or a spatter. For example, an oxidation silicon 
nitride film is formed by the thickness of 120nm. The insulator layer containing other silicon may be 
used for gate dielectric film as a monolayer or a laminated structure. ( Drawing 26 (B)) 
[0187] Next, in order to form a gate electrode, the 1st conductive layer is formed. Although this 1st 
conductive layer may be formed by the monolayer, it is good also as laminated structures according to 
the need, such as a bilayer or three layers, this example --**** — conductivity — a nitride — a metal 
membrane - from ~ changing ~ a conductive layer - (-- A --) - 6021 - a metal membrane - from - 
changing - a conductive layer - (-- B --) ~ 6022 - a laminating - carrying out - having made . A 
conductive layer (B) 6022 A tantalum (Ta), titanium (Ti), molybdenum (Mo), In the alloy which uses as 
a principal component the element chosen from the tungsten (W), or said element A conductive layer 

(A) 6021 is formed with tantalum nitride (TaN), a nitriding tungsten (WN), the titanium nitride (TiN) 
film, and nitriding molybdenum (MoN) that what is necessary is just to form by the alloy film (typically 
Mo-W alloy film, Mo-Ta alloy film) which combined said element. Moreover, a conductive layer (A) 
6021 may apply tungsten silicide, titanium silicide, and molybdenum silicide as alternate material. A 
conductive layer (B) is good to reduce the high impurity concentration contained in order to attain low 
resistance-ization, and good to be referred to as 30 ppm or less especially about an oxygen density. For 
example, a tungsten (W) can realize resistivity of 20 or less microomegacm by setting an oxygen density 
to 30 ppm or less. 

[0188] A conductive layer (A) 6021 sets to 10-50nm (preferably 20-30nm), and should just set a 
conductive layer (B) 6022 to 200-400nm (preferably 250-350nm). In this example, 350nm Ta film was 
used for the conductive layer (B) 6022, and all formed the tantalum nitride film with a thickness of 
30nm in the conductive layer (A) 6021 by the spatter. In membrane formation by this spatter, if Xe and 
Kr of optimum dose are added to Ar of the gas for spatters, the internal stress of the film to form can be 
eased and exfoliation of the film can be prevented. In addition, although not illustrated, it is effective to 
form in the bottom of a conductive layer (A) 6021 the silicone film which doped Lynn (P) by the 
thickness of about 2-20nm. While this plans the improvement in adhesion of the electric conduction film 
and antioxidizing which are formed on it, it can prevent spreading the alkali metals which a conductive 
layer (A) or a conductive layer (B) contains in a minute amount in gate dielectric film 6020 ( drawing 26 
(Q). 

[0189] next - a resist - a mask - 6023 - 6027 -- forming - a conductive layer - (-- A --) - 6021 - a 
conductive layer - (-- B --) - 6022 - a package ~ etching - the gate electrodes 6028-6031 and the 
capacity wiring 6032 - forming . 6028a-6032a to which the gate electrodes 6028-6031 and the capacity 
wiring 6032 change from a conductive layer (A), and 6028b-6032b which consist of a conductive layer 

(B) are formed as one. At this time, the gate electrodes 6028-6030 of TFT which constitutes a drive 
circuit are formed so that it may lap through gate dielectric film 6020 with a part of impurity ranges 
6017 and 6018 ( drawing 26 CD)). 

[0190] Subsequently, in order to form the source field and drain field of the p channel mold TFT of a 
drive circuit, the process which adds the impurity element which gives p mold is performed. Here, an 
impurity range is formed in self align by using the gate electrode 6028 as a mask. At this time, the field 
in which the n channel mold TFT is formed is covered with the resist mask 6033. And the impurity 
range 6034 was formed by the ion doping method using diboron hexahydride (B-2 H6). It is made for 
the boron (B) concentration of this field to serve as 3x1020 - 3x1021 atoms/cm3. Then, the resist mask 
6033 is removed. In this specification, the concentration of the impurity element which gives p mold 
contained in the impurity range 6034 formed here is expressed as (p++) ( drawing 27 (A)). 
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[0191] Next, in the n channel mold TFT, the impurity range which functions as a source field or a drain 
field was formed. The masks 6035-6037 of a resist were formed, the impurity element which gives n 
mold was added and impurity ranges 6038-6042 were formed. This was performed by the ion doping 
method for having used phosphoretted hydrogen (PH3), and made Lynn (P) concentration of this field 
1x1020 - 1x1021 atoms/cm3. In this specification, the concentration of the impurity element which 
gives n mold contained in the impurity ranges 6038-6042 formed here is expressed as (n+) ( drawing 27 

(B) ). 

[0192] Lynn already added at the last process by impurity ranges 6039-6042 - although (P) or boron (B) 
is contained - it - comparing ~ concentration high enough - Lynn - Lynn added at the last process 
since (P) was added - it is not necessary to consider the effect of (P) or boron (B) Moreover, since it 
was 1/2-1/3 of boron (B) concentration added by drawing 27 (A), the conductivity of p mold was 
secured, and the Lynn (P) concentration added by the impurity range 6038 did not affect the property of 
TFT at all. 

[0193] After removing the resist masks 6035-6037, the process of the impurity addition which gives n 
mold for forming the LDD field of the n channel mold TFT of a picture element part was performed. 
Here, the impurity element which gives n mold in self align by using the gate electrode 6031 as a mask 
was added by the ion doping method. The concentration of Lynn (P) to add is 1x1016 - 5x1018 
atoms/cm3, rather than the concentration of the impurity element added by drawing 26 (A) and drawin g 
27 (A), and drawing 27 (B), it is adding by low concentration and only impurity ranges 6043 and 6044 
are formed substantially, the concentration of the impurity element which gives n mold contained in 
these impurity ranges 6043 and 6044 by this detail letter - (-- n — ) -- ** - it expresses. ( Drawing 27 

(C) ) 

[0194] Then, in order to activate the impurity element which gives n mold or p mold added by each 
concentration, a heat treatment process is performed. This process can be performed by the furnace 
annealing method, the laser annealing method, or the rapid thermal annealing method (RTA law). Here, 
the activation process was performed by the furnace annealing method. An oxygen density performs 
preferably 1 ppm or less of 400-800 degrees C of heat treatments at 500-600 degrees C typically in 
nitrogen-gas-atmosphere mind 0.1 ppm or less, and heat treatment of 4 hours was performed at 500 
degrees C at this example. Moreover, when what has thermal resistance like a quartz substrate is used 
for a substrate 6001, it is good also as heat treatment of 1 hour at 800 degrees C, and junction to 
activation of an impurity element, and the impurity range and channel formation field where this 
impurity element was added can be formed good. In addition, this effectiveness may not be acquired 
when an interlayer film is formed, in order to prevent peeling of Ta which is an above-mentioned gate 
electrode. 

[0195] In this heat treatment, as for the metal membranes 6028b-6032b which form the gate electrodes 
6028-6031 and the capacity wiring 6032, (conductive layer C) 6028c-6032c is formed by the thickness 
of 5-80nm from a front face. For example, when (conductive layer B) 6028b-6032b is a tungsten (W), a 
nitriding tungsten (WN) is formed, and when it is a tantalum (Ta), tantalum nitride (TaN) can be formed. 
Moreover, (conductive layer C) 6028c-6032c can be similarly formed, even if it exposes the gate 
electrodes 6028-6031 and the capacity wiring 6032 to the plasma ambient atmosphere containing the 
nitrogen which used nitrogen or ammonia. Furthermore, in the ambient atmosphere containing 3 - 100% 
of hydrogen, heat treatment of 1 - 12 hours was performed at 300-450 degrees C, and the process which 
hydrogenates an island-shape semi-conductor layer was performed. This process is a process which 
carries out termination of the dangling bond of a semi-conductor layer by the hydrogen excited 
thermally. As other means of hydrogenation, plasma hydrogenation (the hydrogen excited by the plasma 
and the plasma-ized hydrogen are used) may be performed. 

[0196] When an island-shape semi-conductor layer was produced by the approach of crystallization 
using a catalyst element from an amorphous silicone film, the catalyst element of a minute amount 
remained in the island-shape semi-conductor layer. Of course, although it is possible to complete TFT 
also in such the condition, it was more more desirable to remove the catalyst element which remains 
from a channel formation field at least. There was a means to use the gettering operation by Lynn (P) for 
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one of the means which removes this catalyst element. Gettering of the catalyst element was able to be 
carried out from the channel formation field of the n channel mold TFT and the p channel mold TFT by 
heat treatment of the activation process which is comparable as the impurity range (n+) formed by 
drawing 27 (B) as for the concentration of Lynn (P) required for gettering, and is carried out here 
( drawing 27 (D)). 

[0197] If the process of activation and hydrogenation is completed, the 2nd electric conduction film 
considered as gate wiring (gate signal line) will be formed. This 2nd electric conduction film is good to 
form the aluminum (aluminum) which is low electrical resistance materials, and copper (Cu) by the 
conductive layer (E) which changes from titanium (Ti), a tantalum (Ta), a tungsten (W), and 
molybdenum (Mo) to the conductive layer (D) used as a principal component. In this example, the 0.1 - 
aluminum (aluminum) film included 2% of the weight was made into the conductive layer (D) 6045 for 
titanium (Ti), and the titanium (Ti) film was formed as a conductive layer (E) 6046. a conductive layer 
(D) 6045 - 200-400nm (preferably 250-350nm) — then, what is necessary is to be good and just to form 
a conductive layer (E) 6046 by 50-200 (preferably 100-150nm) ( Drawing 28 (A)) 
[0198] and — the gate -- an electrode -- connecting - the gate — wiring (gate signal line) — forming — a 
sake -- a conductive layer -- (-- E — ) — 6046 - a conductive layer — (~ D — ) - 6045 — etching 
processing ~ carrying out - the gate wiring (gate signal line) 6047 and 6048 and the capacity wiring 
6049 — having formed . By removing from the front face of a conductive layer (E) to the middle of a 
conductive layer (D) by the dry etching method which used the mixed gas of SiC14, and C12 and BC13 
</SUB> first, and removing a conductive layer (D) by the wet etching by the etching solution of a 
phosphoric-acid system after that, etching processing was able to maintain selection workability with a 
substrate, and was able to form gate wiring (gate signal line). 

[0199] The 1st interlayer insulation film 6050 is formed with an oxidation silicone film or an oxidation 
silicon nitride film by the thickness of 500-1 500nm, after that, forms the contact hole which arrives at 
the source field or drain field formed in each island-shape semi-conductor layer, and forms source 
wiring (source signal line) 6051-6054 and the drain wiring 6055-6058. Although not illustrated, in this 
example, it considered as the cascade screen of the three-tiered structure which formed continuously 
300nm of aluminum film which contains [ this electrode ] lOOnm and Ti for Ti film, and 150nm of Ti 
film by the spatter. 

[0200] Next, a silicon nitride film, an oxidation silicone film, or a nitriding oxidation silicone film is 
formed as passivation film 6059 by the thickness of 50-500nm (typically 100-300nm). When the 
hydrogen treating was performed in this condition, the desirable result was obtained to the improvement 
in a property of TFT. For example, the same effectiveness was acquired, even if it was good to have 
performed heat treatment of 1 - 12 hours at 300-450 degrees C or it used the plasma hydrogenating 
method in the ambient atmosphere containing 3 - 100% of hydrogen. In addition, opening may be 
formed in the passivation film 6059 in the location which forms the contact hole for connecting drain 
wiring with a pixel electrode behind here. ( Drawing 28 (C)) 

[0201] Then, the 2nd interlayer insulation film 6060 which consists of organic resin is formed in the 
thickness of 1.0-1.5 micrometers. As organic resin, polyimide, an acrylic, a polyamide, polyimidoamide, 
BCB (benz-cyclo-butene), etc. can be used. Here, it calcinated and formed at 300 degrees C after 
applying to a substrate using the polyimide of the type which carries out thermal polymerization. And 
the contact hole which reaches the drain wiring 6058 is formed in the 2nd interlayer insulation film 
6060, and the pixel electrodes 6061 and 6062 are formed. That what is necessary is just to use the 
transparence electric conduction film in considering as a transparency mold liquid crystal display, when 
making it into the liquid crystal display of a reflective mold, a metal membrane should just be used for a 
pixel electrode. At this example, in order to consider as the liquid crystal display of a transparency mold, 
the indium oxide tin (ITO) film was formed in the thickness of lOOnm by the spatter. ( Drawing 29 ) 
[0202] In this way, on the same substrate, the substrate with TFT of a drive circuit and the pixel TFT of 
a picture element part was able to be completed. A pixel TFT6104 and retention volume 6105 formed in 
the drive circuit at the p channel mold TFT6101, the 1st n channel mold TFT6102, the 2nd n channel 
mold TFT6103, and a picture element part. On these specifications, such [ for convenience ] a substrate 
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is called a active-matrix substrate. 

[0203] It has the channel formation field 6106, the source fields 6107a and 6107b, and the drain fields 
6108a and 6108b in the island-shape semi-conductor layer 6004 at the p channel mold TFT6101 of a 
drive circuit. It has the channel formation field 6109, the LDD field 6110 (such a LDD field is 
henceforth described as Lov) which laps with the gate electrode 6029, the source field 61 1 1, and the 
drain field 61 12 in the island-shape semi-conductor layer 6005 at the 1st n channel mold TFT6102. 0.5- 
3.0 micrometers of channel length lay length of this Lov field were preferably set to 1.0-1.5 
micrometers. It has the channel formation field 6113, the LDD fields 61 14 and 6115, the source field 
6116, and the drain field 61 17 in the island-shape semi-conductor layer 6006 at the 2nd n channel mold 
TFT6103. The LDD field (such a LDD field is henceforth described as Loff) where this LDD field does 
not lap with a Lov field and the gate electrode 6030 is formed, and 0.3-2.0 micrometers of channel 
length lay length of this Loff field are 0.5-1.5 micrometers preferably. It has the channel formation fields 
61 18 and 6119, the Loff fields 6120-6123, the source, or the drain fields 6124-6126 in the island-shape 
semi-conductor layer 6007 at the pixel TFT6104. 0.5-3.0 micrometers of channel length lay length of a 
Loff field are 1.5-2.5 micrometers preferably. Furthermore, it connects with the capacity wiring 6032 
and 6049, and gate dielectric film and the insulator layer which consists of the same ingredient to the 
drain field 6126 of a pixel TFT6104, and retention volume 6105 is formed from the semi-conductor 
layer 6127 by which the impurity element which gives n mold was added. Although the pixel TFT6104 
was made into double-gate structure in drawing 29 , single gate structure is sufficient and it does not 
interfere as multi-gate structure where two or more gate electrodes were prepared. 
[0204] As mentioned above, by this example, the structure of TFT which constitutes each circuit 
according to the specification which Pixel TFT and a drive circuit require can be optimized, and it can 
make it possible to raise the engine performance of operation and dependability of an image display 
device. 

[0205] Next, the process which produces a transparency mold liquid crystal display is explained based 
on the active-matrix substrate produced by the above-mentioned process. 

[0206] Drawing 30 is referred to. The orientation film 6201 is formed in the active-matrix substrate of * 
the condition of drawing 29 . Polyimide was used for the orientation film 6201 in this example. Next, an 
opposite substrate is prepared. An opposite substrate consists of the counterelectrodes 6204 and the 
orientation film 6205 which consist of a glass substrate 6202, a light-shielding film 6203, and 
transparence electric conduction film. 

[0207] In addition, in this example, polyimide film in which a liquid crystal molecule carries out 
orientation in parallel to a substrate was used for the orientation film. In addition, it was made to carry 
out parallel orientation by performing rubbing processing with the fixed pre tilt angle with a liquid 
crystal molecule after orientation film formation. 

[0208] Next, the active-matrix substrate and opposite substrate which passed through the above- 
mentioned process are stuck through a sealant, a spacer (not shown [ both ]), etc. according to a well- 
known eel **** process. Then, liquid crystal 6206 is poured in among both substrates, and it closes 
completely with encapsulant (not shown). Therefore, a transparency mold liquid crystal display as 
shown in drawing 30 is completed. 

[0209] In addition, although TFT created by the above-mentioned stroke is top gate structure, this 

invention may be applied also to TFT of bottom gate structure, or TFT of other structures. 

[0210] Moreover, although the display created by the above-mentioned stroke is a liquid crystal display 

of a transparency mold, this invention may be applied also to the liquid crystal display of a reflective 

mold. 

[021 1] Moreover, this invention may be applied also to the luminescence equipment which is a 
spontaneous light type display which used luminescent material instead of the liquid crystal ingredient. 
[0212] [Example 9] this example explains the example of production at the time of applying to 
luminescence equipment instead of the active matrix liquid crystal display explained in the examples 1- 
7. 

[0213] A- A which drawing 3 1 (A) is the plan of the luminescence equipment which applied this 
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invention, and showed drawing 3 1 (B) to drawing 3 1 (A) - 1 ~ it is the sectional view of the cut 
luminescence equipment. In drawing 31 (A), for 4010, as for a picture element part and 4012, a substrate 
and 401 1 are [ a source signal-line drive circuit and 4013 ] gate signal line drive circuits, and each drive 
circuit results in FPC4017 through wiring 4014-4016, and is connected to an external instrument. 
[0214] this time - at least a picture element part - as a drive circuit and a picture element part are 
surrounded preferably, the covering material 4600, a sealing material (it is also called housing material) 
4100, and sealant (the 2nd sealing material) 4101 are formed. 

[0215] Moreover, as shown in drawing 31 (B), TFT4022 for drive circuits (however, the CMOS circuit 
which combined the n channel mold TFT and the p channel mold TFT here is illustrated.), and TFT4023 
(however, only TFT which controls the current to a light emitting device here is illustrated.) for picture 
element parts are formed on a substrate 4010 and the substrate film 4021. These TFT(s) should just use 
well-known structure (top gate structure or bottom gate structure). 

[0216] If TFT4022 for drive circuits and TFT4023 for picture element parts are completed using the 
well-known production approach, the pixel electrode 4027 which becomes by the transparence electric 
conduction film electrically connected with the drain of TFT4023 for picture element parts will be 
formed on the interlayer insulation film (flattening film) 4026 which becomes with a resin ingredient. As 
transparence electric conduction film, the compound (referred to as ITO) of indium oxide and the tin 
oxide or the compound of indium oxide and a zinc oxide can be used. And if the pixel electrode 4027 is 
formed, an insulator layer 4028 will be formed and opening will be formed on the pixel electrode 4027. 
[0217] Next, a luminous layer 4029 is formed. A luminous layer 4029 should just be taken as a 
laminated structure or monolayer structure, combining freely a well-known luminescent material (a hole 
injection layer, an electron hole transportation layer, a luminous layer, an electronic transportation layer, 
or electronic injection layer). As what kind of structure it considers should just use a well-known 
technique. Moreover, there are a low-molecular system ingredient and a macromolecule system 
(polymer system) ingredient in luminescent material. When using a low-molecular system ingredient, 
vacuum deposition is used, but when using a giant-molecule system ingredient, it is possible to use 
simple approaches, such as a spin coat method, print processes, or the ink jet method. 
[0218] In this example, a luminous layer is formed with vacuum deposition using a shadow mask. By 
forming the luminous layer (a red luminous layer, a green luminous layer, and blue luminous layer) in 
which luminescence from which wavelength differs for every pixel using a shadow mask is possible, 
color display becomes possible. In addition, which approach may be used although there are a method 
which combined the color conversion layer (CCM) and the color filter, and a method which combined 
the white luminous layer and the color filter. Of course, it can also consider as the luminescence 
equipment of monochrome luminescence. 

[0219] If a luminous layer 4029 is formed, cathode 4030 will be formed on it. As for the moisture which 
exists in the interface of cathode 4030 and a luminous layer 4029, or oxygen, eliminating as much as 
possible is desirable. Therefore, the device of forming cathode 4030 without carrying out continuation 
membrane formation of a luminous layer 4029 and the cathode 4030 in a vacuum, or forming a 
luminous layer 4029 by the inert atmosphere and carrying out atmospheric-air release is required. At this 
example, the above membrane formation is enabled by using the membrane formation equipment of a 
multi chamber method (cluster tool method). 

[0220] In addition, in this example, the laminated structure of the LiF (lithium fluoride) film and 
aluminum (aluminum) film is used as cathode 4030. The LiF (lithium fluoride) film of lnm thickness is 
specifically formed with vacuum deposition on a luminous layer 4029, and the aluminum film of 300nm 
thickness is formed on it. Of course, the MgAg electrode which is a well-known cathode material may 
be used. And cathode 4030 is connected to wiring 4016 in the field shown by 4031. Wiring 4016 is a 
current supply line for giving a predetermined electrical potential difference to cathode 4030, and is 
connected to FPC4017 through the conductive paste ingredient 4032. 

[0221] In order to connect cathode 4030 and wiring 4016 electrically in the field shown in 4031, it is 
necessary to form a contact hole in an interlayer insulation film 4026 and an insulator layer 4028. What 
is necessary is just to form these at the time of etching of an interlayer insulation film 4026, and etching 
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of an insulator layer 4028 (at the time of formation of the contact hole for pixel electrodes) (at the time 
of formation of opening before luminous layer formation). Moreover, in case an insulator layer 4028 is 
etched, even an interlayer insulation film 4026 may etch by package. In this case, if an interlayer 
insulation film 4026 and an insulator layer 4028 are the same resin ingredients, the configuration of a 
contact hole can be made good. 

[0222] Thus, the front face of the formed light emitting device is covered, and the passivation film 4603, 
a filler 4604, and the covering material 4600 are formed. 

[0223] Furthermore, as the light emitting device section is surrounded, a sealing material 4100 is formed 
inside the covering material 4600 and a substrate 4010, and sealant (the 2nd sealing material) 4101 is 
further formed in a sealing material's 4100 outside. 

[0224] At this time, this filler 4604 functions also as adhesives for pasting up the covering material 
4600. As a filler 4604, PVC (polyvinyl chloride), an epoxy resin, silicone resin, and PVB (polyvinyl 
BUCHIRARU) or EVA (ethylene vinyl acetate) can be used. If the drying agent is prepared in the 
interior of this filler 4604, since the moisture absorption effectiveness can be held, it is desirable. 
[0225] Moreover, a spacer may be made to contain in a filler 4604. At this time, a spacer may be used as 
the particulate matter which consists of BaO etc., and hygroscopicity may be given to the spacer itself. 
[0226] When a spacer is formed, the passivation film 4603 can ease spacer **. Moreover, the resin film 
which eases spacer ** may be prepared apart from the passivation film. 

[0227] Moreover, as covering material 4600, a glass plate, an aluminum plate, a stainless plate, an FRP 
(Fiberglass-Reinforced Plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film, polyester film, or 
an acrylic film can be used. In addition, when using PVB and EVA as a filler 4604, it is desirable to use 
the sheet of the structure which sandwiched dozens of micrometers aluminium foil with the PVF film or 
the Mylar film. 

[0228] However, depending on the luminescence direction (the direction of a light emission) from a 
light emitting device, the covering material 4600 needs to have translucency. 

[0229] Moreover, wiring 4016 is electrically connected to FPC4017 through the clearance between a 
sealing material 4100 and sealant 4101, and a substrate 4010. In addition, although wiring 4016 was 
explained here, other wiring 4014 and 4015 is similarly connected to FPC4017 electrically through the 
bottom of a sealing material 4 1 00 and sealant 4101. 

[0230] in addition - since a filler 4604 is formed in this example — the covering material 4600 ~ pasting 
up - the side face (disclosure side) of a filler 4604 - a wrap - although the sealing material 4100 is 
attached like, a filler 4604 may be formed after attaching the covering material 4600 and a sealing 
material 4100. In this case, the inlet of the filler which leads to the opening currently formed with a 
substrate 4010, the covering material 4600, and a sealing material 4100 is prepared. And said opening is 
made into a vacua (10 to 2 or less Torrs), and after dipping an inlet in the tank which is in close [ of a 
filler ], the atmospheric pressure outside an opening is made higher than the atmospheric pressure in an 
opening, and it is filled up with a filler into an opening. 

[0231] [Example 10] this example explains the example which produced the luminescence equipment of 
a gestalt which is different in an example 9 using this invention using drawing 32 (A) and 32 (B). Since 
the thing of the same number as drawing 31 (A) and 31 (B) has pointed out the same part, explanation is 
omitted. 

[0232] Drawing 32 (A) is the plan of the luminescence equipment of this example, and shows the 
sectional view which cut drawing 32 (A) by A- A' to drawing 32 (B). 

[0233] According to an example 9, the front face of a light emitting device is covered and even the 
passivation film 4603 is formed. 

[0234] Furthermore, a filler 4604 is formed as a light emitting device is covered. This filler 4604 
functions also as adhesives for pasting up the covering material 4600. As a filler 4604, PVC (polyvinyl 
chloride), an epoxy resin, silicone resin, and PVB (polyvinyl BUCHIRARU) or EVA (ethylene vinyl 
acetate) can be used. If the drying agent is prepared in the interior of this filler 4604, since the moisture 
absorption effectiveness can be held, it is desirable. 

[0235] Moreover, a spacer may be made to contain in a filler 4604. At this time, a spacer may be used as 
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the particulate matter which consists of BaO etc., and hygroscopicity may be given to the spacer itself. 
[0236] When a spacer is formed, the passivation film 4603 can ease spacer **. Moreover, the resin film 
which eases spacer ** may be prepared apart from the passivation film. 

[0237] Moreover, as covering material 4600, a glass plate, an aluminum plate, a stainless plate, an FRP 
(Fiberglass-Reinforced Plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film, polyester film, or 
an acrylic film can be used. In addition, when using PVB and EVA as a filler 4604, it is desirable to use 
the sheet of the structure which sandwiched dozens of micrometers aluminium foil with the PVF film or 
the Mylar film. 

[0238] However, depending on the luminescence direction (the direction of a light emission) from a 
light emitting device, the covering material 4600 needs to have translucency. 

[0239] next, the side face (disclosure side) of the filler 4604 after pasting up the covering material 4600 
using a filler 4604 a wrap a frame material 4601 is attached like. A frame material 4601 is pasted up 
with a sealing material (it functions as adhesives) 4602. Although it is desirable at this time to use a 
photo-setting resin as a sealing material 4602, thermosetting resin may be used as long as the thermal 
resistance of a luminous layer allows. In addition, as for a sealing material 4602, it is desirable that it is 
the ingredient which penetrates neither moisture nor oxygen as much as possible. Moreover, the drying 
agent may be added inside the sealing material 4602. 

[0240] Moreover, wiring 4016 is electrically connected to FPC4017 through the clearance between a 
sealing material 4602 and a substrate 4010. In addition, although wiring 4016 was explained here, other 
wiring 4014 and 4015 is similarly connected to FPC4017 electrically through the bottom of a sealing 
material 4602. 

[0241] in addition — since a filler 4604 is formed in this example — the covering material 4600 — pasting 
up - the side face (disclosure side) of a filler 4604 -- a wrap - although the frame material 4601 is 
attached like, a filler 4604 may be formed after attaching the covering material 4600 and a frame 
material 4601. In this case, the inlet of the filler which leads to the opening currently formed with a 
substrate 4010, the covering material 4600, and a frame material 4601 is prepared. And said opening is 
made into a vacua (10 to 2 or less Torrs), and after dipping an inlet in the tank which is in close [ of a 
filler ], the atmospheric pressure outside an opening is made higher than the atmospheric pressure in an 
opening, and it is filled up with a filler into an opening. 

[0242] [Example 1 1] Top-face structure is shown in drawing 34 (A), and here shows a circuit diagram 
for the still more detailed cross-section structure of the picture element part in luminescence equipment 
to drawing 33 at drawing 34 (B). What is necessary is just to refer to mutually in drawing 33, drawing 
34 (A), and drawing 34 (B), since a common sign is used. 

[0243] In drawing 33, TFT4502 for switching prepared on the substrate 4501 uses the n channel mold 
TFT formed by the well-known approach. Although considered as double-gate structure in this example, 
since there is no big difference in structure and a production process, explanation is omitted. However, it 
becomes the structure where the serial of the two TFT(s) was substantially carried out by considering as 
double-gate structure, and there is an advantage that an OFF state current value can be reduced. In 
addition, although considered as double-gate structure in this example, single gate structure is sufficient 
and multi-gate structure with triple gate structure or the gate number beyond it is sufficient. Moreover, 
you may form using the p channel mold TFT formed by the well-known approach. 
[0244] Moreover, TFT4503 for current control uses the n channel mold TFT formed by the well-known 
approach. The source wiring (source signal line) of TFT4502 for switching is 34. And 35 which is drain 
wiring of TFT4502 for switching is electrically connected to the gate electrode 37 of TFT for current 
control by wiring 36. Moreover, wiring shown by 38 is gate wiring (gate signal line) which connects 
electrically the gate electrodes 39a and 39b of TFT4502 for switching. 

[0245] Since TFT4503 for current control is a component which controls the amount of currents which 
flows a light emitting device, many currents flow and the danger of degradation by heat or degradation 
by the hot carrier is also a high component. Therefore, the structure of preparing a LDD field so that it 
may lap with a gate electrode through gate dielectric film at the drain side of TFT4503 for current 
control is very effective. 
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[0246] Moreover, although single gate structure is illustrating TFT4503 for current control in this 
example, it is good also as multi-gate structure where two or more TFT(s) were tied to the serial. 
Furthermore, it is good also as structure which ties two or more TFT(s) to juxtaposition, divides a 
channel formation field into plurality substantially, and enabled it to emit heat at high effectiveness. 
Such structure is effective as a cure against degradation by heat. 

[0247] Moreover, as shown in drawing 34 (A), the wiring 36 used as the gate electrode 37 of TFT4503 
for current control laps with the current supply line 4506 electrically connected with the drain wiring 40 
of TFT4503 for current control through the insulator layer in the field shown by 4504. At this time, in 
the field shown by 4504, a capacitor is formed and it functions as retention volume for holding the 
electrical potential difference concerning the gate electrode 37 of TFT4503 for current control. 
Retention volume 4504 is formed between the insulator layer (not shown) of the same layer as the semi- 
conductor film 4507 and gate dielectric film which were electrically connected with the current supply 
line 4506, and wiring 36. Moreover, the capacity formed by the same layer (not shown) as wiring 36 and 
the 1st interlayer insulation film and the current supply line 4506 can also be used as retention volume. 
In addition, the drain of TFT for current control is connected to the current supply line (power-source 
line) 4506, and the fixed electrical potential difference is always applied. 

[0248] The 1st passivation film 41 is formed on TFT4502 for switching, and TFT4503 for current 
control, and the flattening film 42 which becomes by the resin insulator layer is formed on it. It is very 
important to carry out flattening of the level difference by TFT using the flattening film 42. Since the 
luminous layer formed behind is very thin, when a level difference exists, it may cause poor 
luminescence. Therefore, before forming a pixel electrode so that a luminous layer can be formed as 
much as possible in a flat side, it is desirable to carry out flattening. 

[0249] Moreover, 43 is a pixel electrode (cathode of a light emitting device) which becomes by the 
reflexible high electric conduction film, and is electrically connected to the drain of TFT4503 for current 
control, as the pixel electrode 43 - the aluminium alloy film, the copper alloy film, or the silver alloy 
film — low ~ it is desirable to use electric conduction [****] film or those cascade screens. Of course, 
it is good also as a laminated structure with other electric conduction film. 

[0250] Moreover, a luminous layer 45 is formed into the slot (it is equivalent to a pixel) formed of the 
banks 44a and 44b formed by the insulator layer (preferably resin). In addition, in drawing 34 (A), in 
order to clarify the location of retention volume 4504, the bank is omitted in part and only Banks 44a 
and 44b are illustrated, but it is prepared between the current supply line 4506 and source wiring (source 
signal line) 34 so that the current supply line 4506 and source wiring (source signal line) 34 may be 
covered in part. Moreover, although only 2 pixels is illustrated here, the luminous layer corresponding to 
each color of R (red), G (green), and B (blue) may be made and divided, pi conjugation polymer system 
ingredient is used as an organic luminescent material made into a luminous layer. As a typical polymer 
system ingredient, a poly para-phenylene vinylene (PPV) system, a polyvinyl-carbazole (PVK) system, 
the poly fluorene system, etc. are mentioned. 

[0251] In addition, what is necessary is just to use an ingredient which was indicated by "H.Shenk, 
H.Becker, O.Gelsen, E.Kluge, W.Kreuder, and H.Spreitzer, "Polymers forLight Emitting Diodes", Euro 
Display, Proceedings, 1999, p.33-37", and JP,10-92576,A, for example, although there is a thing of 
various molds as a PPV system organic luminescent material. 

[0252] What is necessary is to use polyphenylene vinylene for cyano polyphenylene vinylene and the 
luminous layer which emits light green, and just to use polyphenylene vinylene or the poly alkyl 
phenylene for the luminous layer which emits light blue as a concrete luminous layer, at the luminous 
layer which emits light in red. thickness - 30-150nm (preferably 40-100nm) - then, it is good. 
[0253] However, the above example is an example of an organic luminescent material which can be 
used as a luminous layer, and there is no need of limiting to this. What is necessary is just to form a 
luminous layer (layer for moving luminescence and the carrier for it), combining freely a luminous 
layer, a charge transportation layer, or a charge impregnation layer. 

[0254] For example, although this example showed the example which uses a polymer system ingredient 
as a luminous layer, low-molecular system organic luminescent material may be used. Moreover, it is 
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also possible to use inorganic materials, such as silicon carbide, as a charge transportation layer or a 
charge impregnation layer. These organic luminescent material and inorganic materials can use a well- 
known ingredient. 

[0255] In this example, it is considering as the luminous layer of the laminated structure which formed 
the hole injection layer 46 which becomes by PEDOT (poly thiophene) or PAni (poly aniline) on the 
luminous layer 45. And on a hole injection layer 46, the anode plate 47 which becomes by the 
transparence electric conduction film is formed. Since light generated by the luminous layer 45 is 
emitted toward a top-face side in the case of this example (going above TFT), an anode plate must be 
translucency. Although the compound of indium oxide and the tin oxide and the compound of indium 
oxide and a zinc oxide can be used as transparence electric conduction film, in order to form by Ushiro 
in which a low heat-resistant luminous layer and a heat-resistant low hole injection layer were formed, 
what can form membranes at low temperature as much as possible is desirable. 
[0256] When formed to an anode plate 47, a light emitting device 4505 is completed. In addition, the 
light emitting device 4505 here points out the capacitor formed in the pixel electrode (cathode) 43, the 
luminous layer 45, the hole injection layer 46, and the anode plate 47. As shown in drawing 34 (A), 
since the pixel electrode 43 is mostly in agreement with the area of a pixel, the whole pixel functions as 
a light emitting device. Therefore, the use effectiveness of luminescence is very high and the bright 
image display of it becomes possible. 

[0257] By the way, in this example, the 2nd passivation film 48 is further formed on the anode plate 47. 
As the 2nd passivation film 48, a silicon nitride film or the nitriding oxidation silicon film is desirable. 
This purpose is intercepting the exterior and a light emitting device, and has both the semantics which 
prevents degradation by oxidation of an organic luminescent material, and the semantics which stops 
degasifying from an organic luminescent material. Thereby, the dependability of luminescence 
equipment is raised. 

[0258] As mentioned above, the luminescence equipment of this invention has the picture element part 
which consists of a pixel of structure like drawing 33, and has TFT for switching of an OFF state current 
value low enough, and TFT for current control strong against hot carrier impregnation. Therefore, it has 
high dependability and the luminescence equipment in which good image display is possible is obtained. 

[0259] [Example 12] this example explains the structure where the structure of a light emitting device 
4505 was reversed, in the picture element part shown in the example 11. Drawing 35 is used for 
explanation. In addition, since different points from the structure of drawing 33 are only the part of a 
light emitting device, and TFT for current control, other explanation is given to omit. 
[0260] In drawing 35, TFT4503 for current control uses the p channel mold TFT formed by the well- 
known approach. 

[0261] In this example, the transparence electric conduction film is used as a pixel electrode (anode 
plate) 50. The electric conduction film which specifically becomes with the compound of indium oxide 
and a zinc oxide is used. Of course, the electric conduction film which becomes with the compound of 
indium oxide and the tin oxide may be used. 

[0262] And after the banks 51a and 51b which become by the insulator layer are formed, the luminous 
layer 52 which becomes by the polyvinyl carbazole by solution spreading is formed. The electronic 
injection layer 53 which becomes by potassium acetylacetonate (written as acacK) on it, and the cathode 
54 which becomes with an aluminium alloy are formed. In this case, cathode 54 functions also as 
passivation film. In this way, a light emitting device 4701 is formed. 

[0263] In the case of this example, the light generated in the luminous layer 52 is emitted toward the 
direction of the substrate with which TFT was formed as shown by the arrow head. 
[0264] [Example 13] this example shows the example at the time of considering as the pixel of different 
structure from the circuit diagram shown in drawing 34 (B) to drawing 36 (A) - (C). in addition, this 
example ~ setting ~ 4801 - in gate wiring (gate signal line) of TFT4802 for switching, and 4804, 
retention volume, and 4806 and 4808 use as a current supply line, and 4807 uses TFT for current 
control, and 4805 as a light emitting device for the source wiring (source signal line) of TFT4802 for 
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switching, and 4803. 

[0265] Drawing 36 (A) is an example at the time of making the current supply line 4806 common 
between two pixels. That is, the description is formed so that two pixels may serve as axial symmetry 
focusing on the current supply line 4806. In this case, since the number of a current supply line can be 
reduced, a picture element part can be further made highly minute. 

[0266] Moreover, drawing 36 (B) is an example at the time of forming the current supply line 4808 in 
parallel with the gate wiring (gate signal line) 4803. In addition, although it has structure established so 
that the current supply line 4808 and the gate wiring (gate signal line) 4803 might not lap in drawing 36 
(B), if it is wiring formed in the layer from which both differ, it can also prepare so that it may lap 
through an insulator layer. In this case, since the current supply line 4808 and the gate wiring (gate 
signal line) 4803 can be made to share monopoly area, a picture element part can be further made highly 
minute. 

[0267] Moreover, drawing 36 (C) forms the current supply line 4808 in parallel with the gate wiring 
(gate signal line) 4803 like the structure of drawing 36 (B), and the description is that it forms two pixels 
further so that it may become axial symmetry to the current supply line 4808. Moreover, it is also 
effective to form the current supply line 4808 so that it may lap with either of the gate wiring (gate 
signal line) 4803. In this case, since the number of a current supply line can be reduced, a picture 
element part can be further made highly minute. 

[0268] Although it is considering as the structure of forming retention volume 4504, in drawing 34 (A) 
shown in the [example 14] example 1 1, and 34 (B) in order to hold the electrical potential difference 
concerning the gate of TFT4503 for current control, it is also possible to omit retention volume 4504. In 
the case of the example 1 1, it has the LDD field prepared so that it might lap with a gate electrode 
through gate dielectric film at the drain side of TFT4503 for current control. Although the parasitic 
capacitance generally called gate capacitance is formed in these overlapping fields, in this example, the 
description is in the point of using this parasitic capacitance positively as a substitute of retention 
volume 4504. 

[0269] Since the capacitance of this parasitic capacitance changes with the area which the above- 
mentioned gate electrode and the LDD field overlapped, it is decided by the die length of the LDD field 
included to those overlapping fields. 

[0270] Moreover, in the structure of drawing 36 (A) shown in the example 13, (B), and (C), it is possible 
similarly to omit retention volume 4805. 

[0271] [Example 15] this example explains the electronic equipment incorporating the active matrix 
liquid crystal display or luminescence equipment which used the drive approach of this invention. 
Personal Digital Assistants (an electronic notebook, a mobile computer, cellular phone, etc.), a video 
camera, a still camera, a personal computer, television, etc. are mentioned to these electronic equipment. 
Those examples are shown in drawing 37 - drawing 39. However, about an active matrix liquid crystal 
display, drawing 37, drawing 38, and drawing 39 are applied, and drawing 37 and drawing 38 are 
applied about luminescence equipment. 

[0272] Drawing 37 (A) is a cellular phone and consists of a body 9001, the voice output section 9002, 
the voice input section 9003, a display 9004, an actuation switch 9005, and an antenna 9006. This 
invention is [0273]. [ applicable to a display 9004 ] Drawing 37 (B) is a video camera and consists of a 
body 9101, a display 9102, the voice input section 9103, the actuation switch 9104, a dc-battery 9105, 
and the television section 9106. This invention is applicable to a display 9102. 

[0274] Drawing 37 (C) is the mobile computer or personal digital assistant which is a kind of a personal 

computer, and consists of a body 9201, the camera section 9202, the television section 9203, an 

actuation switch 9204, and a display 9205. This invention is applicable to a display 9205. 

[0275] Drawing 37 (D) is a head mount display (goggles mold display), and consists of a body 9301, a 

display 9302, and the arm section 9303. This invention is applicable to a display 9302. 

[0276] Drawing 37 (E) is television and consists of a body 9401, a loudspeaker 9402, a display 9403, a 

receiving set 9404, and amplifying device 9405 grade. This invention is applicable to a display 9403. 

[0277] Drawing 37 (F) is pocket books, consists of a body 9501, the display 9502, a storage 9504, an 
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actuation switch 9505, and an antenna 9506, and displays the data memorized by the mini disc (MD) 
and DVD (Digtial Versatile Disc) and the data received with the antenna. This invention is applicable to 
a display 9502. 

[0278] Drawing 38 (A) is a personal computer and consists of a body 9601, the image input section 
9602, a display 9603, and a keyboard 9604. This invention is applicable to a display 9603. 
[0279] Drawing 38 (B) is a player using the record medium (it is hereafter called a record medium) 
which recorded the program, and consists of a body 9701, a display 9702, the loudspeaker section 9703, 
a record medium 9704, and an actuation switch 9705. In addition, this equipment can perform music 
appreciation, movie appreciation, a game, and the Internet, using DVD, CD, etc. as a record medium. 
This invention is applicable to a display 9702. 

[0280] Drawing 38 (C) is a digital camera and consists of a body 9801, a display 9802, an eye 
contacting part 9803, an actuation switch 9804, and the television section (not shown). This invention is 
applicable to a display 9802. 

[0281] Drawing 38 (D) is the head mount display of the one eye, and consists of a display 9901 and the 
head mount section 9902. This invention is applicable to a display 9901. 

[0282] Drawing 39 (A) is a front mold projector, and consists of a projection device 3601 and a screen 
3602. 

[0283] Drawing 39 (B) is a rear mold projector, and consists of a body 3701, a projection device 3702, a 
mirror 3703, and a screen 3704. 

[0284] In addition, drawing 39 (C) is drawing having shown an example of the structure of the 
projection devices 3601 and 3702 in drawing 39 (A) and drawing 39 (B). Projection devices 3601 and 
3702 consist of the light source optical system 3801, mirrors 3802, 3804-3806, a dichroic mirror 3803, 
prism 3807, the liquid crystal display section 3808, a phase contrast plate 3809, and an incident light 
study system 3810. The incident light study system 3810 consists of optical system containing a 
projector lens. Although this example showed the example of a 3 plate type, it may not be limited to 
this, for example, may be a veneer type. Moreover, an operation person may prepare suitably the optical 
system of an optical lens, the film which has a polarization function, the film for adjusting phase 
contrast, IR film, etc., etc. in the optical path shown by the arrow head in drawing 39 (C). This invention 
is applicable to the liquid crystal display section 3808. 

[0285] Moreover, drawing 39 (D) is drawing having shown an example of the structure of the light 
source optical system 3801 in drawing 39 (C). The light source optical system 3801 is constituted from 
this example by a reflector 381 1, the light source 3812, the lens arrays 3813 and 3814, the polarization 
sensing element 3815, and the condenser lens 3816. In addition, the light source optical system shown in 
drawing 39 (D) is especially an example, and is not limited. For example, an operation person may 
prepare suitably the optical system of an optical lens, the film which has a polarization function, the film 
which adjusts phase contrast, IR film, etc. in light source optical system. 

[0286] As mentioned above, the applicability of this invention is very wide, and it is possible to apply to 

the electronic equipment of all fields using an image display device. 

[0287] 

[Effect of the Invention] According to the drive approach of this invention, in the approach of driving 
two or more source signal lines by one D/A conversion circuit, a source line reversal drive and a dot 
reversal drive can be enabled. Moreover, the period which reverses the polarity of the supply voltage of 
said control signal or a gradation power-source line with devising the input approach of the supply 
voltage of the change control signal of a gradation power-source line or a gradation power-source line 
like the operation gestalten 3, 4, and 6 can be lengthened, and the burden to a circuit can be reduced. 
[0288] The period which reverses the polarity of the supply voltage of said control signal in the dot 
reversal drive from which high definition is generally expected, or a gradation power-source line is 
equivalent to them in a source line reversal drive, or the advantage made for a long time than it is large 
so that it may see with the operation gestalten 3, 4, and 6 especially. Most effectively, the period which 
reverses the polarity of the supply voltage of said control signal in a dot reversal drive or a gradation 
power-source line can be lengthened to the same period as the gate line reversal drive approach. If it has 
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another way of speaking, a dot reversal drive can be enabled the usual gate line reversal drive approach 
and this usual period. 

[Translation done.] 
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[0 0 17] Sr, r©J:3 4lo©D/A*»iaBT 
«Hk<oy-^««l»«rK»1-***'C*)oT«>, 

Iffrh-tZb, a*«)D/AJE»|HWtt*4<i:t)-* 

-^w^iioMit LTjwsnrv^fc. 
[ooi8] r:r% iowD/A«iftisiB-c*ft©y 

/S*, bm z*m^xtmirz> Q 0431^4, io^d 

/A«»lHlBT4*oy-^{S-?-*S:B»-r'5»^^ 
^j^Lfc 0 S4 1 £|^D«fc:5«R>5£ k 5D 

/AKftlslKl^ *fte>OD/AS»IaIBa>6offl/j<0 
^*SK«5+5J:5(cBII«S«Sr«Bi-5i:, y-* 

(hhi#4# r £ jc«ttRc l y - * 7 >r 

■»*tt4fe4v\, |^«|:^Ky hEJBM&Uifcfc 
v\ r©,fc3fc, iooD/AK*iHil»Tllft<z>y— ^ 

[0019] ««>nk#K«r«ft^d 
[0020] 
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14, «toH4-6ttJ**rD/AaaHa*3ft»?>#6*:*t 

2 *«(z>Hfiiittw»^y-^« *»«KiiHiiBic«iie$ 

ft, #D/A*»lsl»^ttMiB2^«<7)|»H«aM»i:<Z) 
ft 5 I- J: D * D / A XAIeltt^&jR * ft 6 BH 

10 [00 2 1] *W«B»T*W:RW«)«fi:±, D/A 

ft6J:5^ «IIED/Aie»lHlBlcSN»$ftfc#Bi8» 

»@ll*»6>^<^*ft©UA3&s#6ft«J:5fc, AWE 
20 D/A«*@IS^««Sftfc#»ll«^lC«EE*f+4 

[0022] 4*3 X ^9^cttu^ffi«)*RnimnK& 

^o«»te*^ft?ftStt(OK<EUfcB8ff^*>5o 
£SS£*fttf, ^5-^BiimSj||i:^<llC!fi«l«: 

[0023] ±iB«i^8Mb*4feo«*Ty-^7>rv 
R+*»Wtt^>T^**UAffl«)»|lttHI*D/A 

wuhn<k *»»B«>y-^«*»«r»«i-s»n]tt 

v>f^^^fflAfflO»«tt«feD/A«»I5IK^« 
«U «WB©y-^««»«raK+*JIIIBf±^^ 
«ttW/3fflw»lWW^«rD/A«»lHl»i»jtt-fSo 

[0 0 2 4] ±E©K»*»K*JV^T, 
CO y-*« 5«3IB*VM4«*# S <^ y-^ 

*a©IS«^l*l:05I d«T# 
[0 0 2 5] ±i2»l<Z)Bil*«fe<OfllrtTKy h 

50 S«Bft*fi l *5fc«)ictt«T«)J:5t--r5. fc^i/ 
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MBinUltrD/AKtMslB&ttttU fl»ioy- 

£D/A3E*lsIB£Sa«U ffl«#B0>y-*«*Mft£ 
»«rS*IBtt^^««ffl*ffl©«W«W»«TD/A 

Ammm&kmmL, iwi^y-^ft^^Mt 
s^wtt^^^wttai^ffloBiiwwi^D/AaEftiHi 

tt^7^«ttW^ffloBiimaSj»«:D/A36«lHlKi:» 
«U «fc»B©y-^«*l|«r3lR1-SJlllBH:^>r^ 

^**ai*fflw««mM*D/A«»0Kiaa*i- 
[0026] jbE<oB»*fticj3^r, «&#b 

[0 0 2 7]*^$2<OIim fBl^fc* 
#D/ACiftlBlB^M:ia»aMdii« r<DB 

mmmm<nm.ww±<Dm&&fcU z^z^t^x*) y- 

[0 0 2 8] ±IE»2Offi»*fe60«fifc^y--X7'r>' 

sutucttftu «**Boy-^«#i»«ra«-r5«iw 
y-^fi#j»*:a«i-5»!ra«i-r>r^^«ttu*ffl«EE 

«rl*ll«KR^m»L. «»#B^y-^«#»«:a« 

[0 0 2 9] Wc, ±E<0SE[SBi*SJc*5^rt, 
i©y-^tt*»«r^i-5JHnB*v^f±«a»Bfl!>y- 
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[ 0 0 3 0 ] ±IES& 2 K v h 

«y-^fflt-?r||Sr5B«i- < 5»||B]li7 p 7^«ttffl^«ffi 
*BmMRfcft»U ffift#B©y-^««»«:S* 

IB*. #ft#Boy-*«^£a«i-5«iBK^>r^ 
WW'S Jratt7?*«ffl*ffl«E*rB 

tw&u fl*#B^y-^«^»sra«i-5»witt^ 

y-^«WI«ra«i-«»IBH:^9^«*U*ffl«E* 
BnttftiR^ft&U «M»I<oy-*«#»*a«-r 

20 d»m»^^^x^uAffl«s«rimn(iR^«Mi- 

6c B±oj:9^IMinUi«>«i«Eoatt«rSCd 

[0031] »B©i0ft*»^*5v^r<>, *ft* 
g *> y-*«*§*& ww-s » w t fis&# a <& y-*« 

[0 0 3 2] **W«>»3(OW»*&tt, *10*ftt 
30 m«(c«ttoj|«:6UA«rD/AKjMBlll^&ftd^«> 
i^2^tt(DBPfi^^y-x«^*e«iigB(-««&$ 
ti5 0 fcjfu *D/AaE*isiBt««*tL**««)y 
B £>5 B o-2re£ t ft 

60 *lt, «R#i<oy-^«*»^«K*n-5#D 

/ A«jftlaIBJcttK l Xttfl>BH«tt*ttR U «ft 
# B <o y-^fi 5-jR(c&ffi Sti«#D/ AXllllslB^d 
«2^(OB^S2^I^^L, SbCitomtl 

40 

[0033] ±iES3oe»*fe©»*"ey-^7>r> 
AffllBt, »i«tt^B««B»^«t^9^«ttffl*ffl 

«ee*«j&u »2»tt(z>B«fla*»^tt^>r^^«tt 

B««Hltttv>f^^*ttHl*fflte«rttlftL, »2 
*«©B««as»lctt^^«ttBAffl^«:«»i- 
3 0 ^±^>J:9^B^fflil|{-mmJE^#^$^sr 
fc*y-*9^:/EtM»#^iB£4a. 
50 [ 0 0 3 4 ] ±ES 3 *>K!|j#tt<0«rt"C h 
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Rteffi»*fT4 5lctt:, £XT<D£ o\zi-% 0 hzyu- 
[0 0 3 5] 

[0 0 3 6] [»lk«a l ]*SW»«-Cfl, 

affl**D/A*«Bi8^e>#6fc«)fcai*;2*«E© 

5»*^y^jCJ:oT#D/A«»lel*t 2*|t©« 

[0 0 3 7] **JSJB«-ett, 1 OCDD/ A«»[HlB-e 

-Xia^rB&mmL (n + 1) f^h (nliOJSUKDS 
ft) <o^^A^«»A*fc»«1-5»^lrflK:fco 

[0 0 3 8] Bi (ca*Xlk»flloff«lBlRB^$ii 

rv>5o aim ^^^iwtfs^srWftf-^yy 

»#*7y^1-3?y^llElIM* ^LT, 
*fl>A*fc J: 9 mm? HIKttlclElt ^tiTV^T* 
-y * / WfiMMf # £ - # lc 7 y ^i" * 7 y 2 HUM tt€ 

B) ttc, 9 y^2|Hl»(0^7 Wi^atf/x-* (DO [4 
k+l]^Dn[4k+l], D 0 [4k+2] ~ D n [4k+2] , D 0 [4k+ 
3]-Dn[4k+3L D 0 [4k+4]-D n [4k+4] (kli0^± 

©tft) ) Sr*^ htfi^fti/yr^-^fc**-*- 
So rrr% DO[4k+i]^(4k+i)y-^ft^jB^^+ 
sftTffi (ID fs/h (lsb) ox^*/m&&{h^ 

U Dn [4k+l] \*mC<m (4k+l) y- 
lT3^_h{£ CM (n + l) ) tf y h (MSB) GD^v^ 

/WBWMt-^&^-n *IEDi[s]tt»s y-^« 
■^j»t-»1-*» (i+l) \fy Y<»?v*M*mfc 
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[0039] 10 0a II 2 KttaKMtRRVref 1 , 
Vref 2 * D/ A^ftlelR 1 0%R9 0 #;L£fT& 5 & 
««*)t^y^ «9#x.«J»«*SVrlCj:5 

Vref l«rfi8R*ixfcD/A2Eft0K«:^^« 
Vref2 4r«ft*nfcD/ASE»lsIKl±W^^ 

^T, gffl^fiX'f ;xf 1 0 0 a, 100 b (0 3 
(Oirf) fi, SVrdSH i(0^JC|iT*Oig^g^ 

[0 0 4 0] y-*mM$l\B\&lZ4^(DX4 s w 
1, sw2, sw3, sw4^b*')> swl^yf 
S£:J& (4k+l) #BOy-^{f^jR^ D /AS*HlK 

(omfibSMtZti* sw2^vn^ (4k+2) #g 
<oy-^«#|ftds#D/AaEft[Hl»(Z>ffl^i:««*ix, 
sw3^yt5i:S (4k+3) #g(oy-^fl|#»^# 
20 D/A«SMIIR©a**«jK£*u sw4«yf5i: 
& (4k+4) #B^>y-^«#»dS#D/ASe«[HlK<OU 
^t^^ixSc SSl-SS4!^tlswl-s 

[004 1] 01 *>fH§»fts*>f S V^&IS 2 IC^i- 0 
iy->««W«WlflBS:4ofcjMMU S&i#io& 
ffllilSS l£H i ^/HClswl^yU I2#@ 
WffllHfc: SS2$rHi l/^/MC lsw2^tyU 1 3 
#B0>»IIBfcSS 3&H i K/K:lsw3^yU 
^4#@c7)$f^{;:sS4£H i ^/H:isw4|:ty 

-^oawjia, ±ia^»w«* (ssi~ss4) tug 
y-h««Hl««llB*4»«lu *ogii# 
Boamtctts (4k+D y-Mt^m^T-tzmt} 
U *2#a^«ipa^tt* (4k+2) y-^if^Bo^- 

*&W*U S3#BOarai-«S (4k+3) y-*{f# 
fcOT^artiWU S4#@^^t-ttS (4k+4) y 
-^{HHSUDx-* «rW^1-5 J: 9 tcp/s &SUURI;: 
A**nsa««^SS(cJ:!3«W!Si-t--5o 

40 fty-^«#*eo»t^^KiifcSn5o coafftr, 

[§]2tDD 0_1~D n__l, D0_5^Dn_5^t 

it Q ::t Di_iniai i^v>t^<dp/ / s^(hI^ 

Of (i+l) b'i/M^f-^t^^ Di_5f* 
Hl^*5V^T*^P/S«jjMaIB(0!R (i+l) try h 
l^f-^"C$)5o H2^V^T, Di[s,g] 

\±msmngft<Dmmi**t-rzm u+d #B^tr^h 
50 [0042] ofc, d/ AmtmK^nwimwwxuD 



13 

[0043] y-*74i/&mmm*'fft£ow&<r>. m 

SilfSV rtf>A*{HH:H2t0SVr (s) % SVr 
(sb) id^fo SVr (sb) teSVr 

(s) A**«>ft7U-AJBIB-e©»l»«-»SVr«r» 

U SVr (s) WS(E«*-Cfc6, 

l-SF#j&4tL5«ttli®i 2 a) 0)«fc5fc4So 
[0044] tfc, Ky hKIWIbfcff&5««>0>1MP 

{f^SVrCOA##fc£B2 0>SVr (d) % SVr 
(db) :^*e, SVr (db) liSVr 

(d) AAB*Oft7U-A»|H]-C^«»«^SVr«r^ 

U SVr (d) ORSfflWC**. 

2 b) <o.fc5^*5o 
[0 0 4 5]^, **«W»cJ:9, 100D/A^ 

(44 <, 2*. 4*. • • • 4^ofc«fc*0>y-*« 
[0 04 6] [^ft^ffl 2 SSlfc^tt 1 

tWi:<*tto*4SfflAfeD/AK»EIBa»61»5fc 
fei-2*tto»««^d5y-^«f^»®K^«» 

k 2X*nfmw^kaM*t>m*t*ttW- 

[0 0 4 7] *%MMMXtt, 1 oOD/A«*IhIK"C 

«W<oy-^ffl*»*«ii-*-s»*i:L-c % 3*oy 

-^«*»«rKlbt (n + 1) fcTyh (n(40W±OS 
[ 0 0 4 8 ] B 3 lc(l«|llK»l|(D«RHBlKH^Six 

vD7/u£&[hJ& (P/S*»EW) I4 % 9yf2l« 
00^7 WKett#7*— * (DO[3k+l]-Dn[3k+l] N D 
0 [3k+2] - D n [3k+2] , D 0 [3k+3] - D n [3k+3] (kit 

o£Ji±(7)*») ) h-es*»$/yrA^-*fc 
[0049] v/Amm&tmmwmvre 

fK Vref2^W«jttffl!J#x.Sr*3^3S:5«««]»3ff^ 

s/^ i o o \><d s mmmw&b<n&mjjmmtez 

^g^Dft^yf 10 0blt 2XJK<0ttlHSff 
jg&Vrefl, Vref2£<0Sttas»fc4oTV*5 o 

ws-t s v r x~&mffity r> yfioob mm 
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mm&m*m<Dmmwmkm&ztiz>o r^^s^u 
xm&ov/Amm&<nmji\^ wmmx\tn\z.m 
w&kiz*. Lit&ox, mmmmi t&te*), 10© 

D/A«jftllIB-C3*oy-^f8«-illSr8?»1-S4&^"C 
B0^5y-^«*»^«tt©seLfc«ffi«:*# 

[00 5 0] 4*3, ±jfi©<t3l-»D^5»«KD5ex. 

10 jx^«)ff*r*cLTt 

[0 0 5 1] y-*»»R®Btt3o<0*>f y^sw 
1, sw2, sw3^^f), swH5t>t5il 
(3k+l) #S(7)y-^«*ll^#D/A«»lHl»©ai* 

t»»$tt, sw2^ty|5t$ (3k+2) #i©y- 
^lS*ll^#D/A«*lili5(Offl^i:«jtt$Ji, sw3 
^^■TS^fB (3k+3) #Btf>y-*«^*|;dS#D/A 
8EftlHllS«)a*^8MKSii5 0 ssi^ss3li*ft* 
ti s w l - s w 3 ©^-y . S:WlP+5»«fI^-e*> 
20 S 0 

[0 0 5 2] H3 0«#»^>f 5V^«rH4l^1- 0 

Mies Si^Hi ^/H:tswi^tyu I2#l 
©MBI- SS2$rHi W<MZ- Lsw2^t>U ^3 
• BoaiBlcssstrH i !/^;HuLsw3?rtyt5 

©ffl^te, ±IEoa^ff^ (SS1-SS3) 

y-H««»wa«iiiB«:3i»(u zvmi&nco 
mm^m Ok+n y-^ft^ox-^^w^t, us 

30 2#B(0*mf-ttfB (3k+2) y^tt**©?*-**^ 
*U «3#BOJBIIBKW:J|| (3k+3) y-x{f^(D^ 
Srffl^l-* <fc 5 1- P / S asjfclHlBfcArt S ttS»« 

tt*ssicj:o«i»"i-s. r^-rs^^T, #y-*« 
fl«ic»eufc^^A^»*^afflfty-^«*« 

©BtfcWcElfeSftS. IH4OD0_l 
^Dn_K D0_4~Dn__4 rr.T\ Di 

_l»B3^*5V^ri£©P/S«»0B«>JR (i+1) if 

yM©w*f--^'e&^ Di_4«B3i^*5v^-c* 
<op/sm&®m<Dm u+n e> hs^tr^x-* 

40 -C*>5 0 

[0 0 5 3] off:, D/A«»|HlB^©«li«iij||© 

95fA«lPfi*svroA**tti:J:or, y-*7 
[0 0 5 4] y-^9>f^SWBtt«rffft3»fr©, frJ 

Sffl»SVr©AA9t*H4©SVr (s) , SVr 
(sb) (C^-To ::t\ SVr (sb) liSVr 
(s) AA«rO»C7U-A«IB"eO»J»f8*SV r £^ 
U SVr (s) ©Sfi«*t?fe5, wfl>lt*, 
fcS#fc**l-5«ttttl3l 2 a) O«t9^45o 
50 [0 0 5 5] Ky hRCK«i«rtt4 5*S'0«l1» 
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{^SVr<0Art#ifc£B4 0>SVr (d) , SVr 
(db) d^-fc SVr (db) liSVr 

(d) A^B#O^7U-A^^T*cO0JWf^SVr^ 

U SVr (d) <D&tm*jrX-1bZ> 0 Z<D&^ £®§(i 

lc»#i&**i6«tt«!ai 2b) <D±o\Zt£% a 
[0 0 5 6] *HJS^ffli-J:D, loOD/A^ 

»IilB^3*wy-^«^j»*JB«r-5»^T*>oT 

me5-*#»rm*fc*. ft&\ *Ulft^ffl-e(i, io 

ttfc<, 3*, 5*. • • • £v*ofc#8c*0>y-;*« 
*H*rio«>D/A«miEll|-cmBI-*-5»*KfcafflS 

[0 0 5 7] [HJS^3]3|c||ja^"T?^ BMMKtt 

SttMBifcBDTNbS^ WoA**6«i5: 

[0 0 5 8] i fc*H-5»«s**f 5 >-^£0 

5 lc^-f 0 £jfefl$iB 1 t B c J: ? ic l MHHI»« 
»B*4ofc5MNU »i#B0>8!BfcS S l^rHii/ 
^;H:lswi^yU ^2#@o^l:SS3!:H 
i ^/H:tsw3^tyu $3f |^CSS2 
£H i i/^/H:Lsw2^U »4#BOMMi-S 
S 4 £H i l^/MC Uw4 Sr^^-r-Sftf^^-f o ft 

*>S«<i# (SS1-SS4) fcBJBS*, y-MM- 
IK»UHB*4£flU *<&»i#I<D»Bfctt*(4k* 

uy-^ft^^x-^m^u m2m$<Dmmm 

^(4k+3)y-^{f^^f ? -^^aj^b, ^3#l^ 
HK-ttlB(4k+2)y-^«*j|ft(Z>7 f -^S:W^L, J&4# 
B©JBIH»c«:»(4k+4) y-^MI^D^-^fcaWrr* 
J: 5^P/s*»|IIWcA*4n5»««*S SICJ: 5 
w9-r5riT\ #y-*«**i;:#je:ufc 
x^^^8fc*«^saafty-^«^|»<o«#5i*(cR 

l!*£*lSo r B5©D0J^Dn_K DO 
_5-Dn_5C/^U: 0 rrt\ Di__H*B 1 fc*JV* 

r£<op/s*»igi8«)iB (i+i) K'sfhBofflAT* 

Di_5ttBllC*JV*T*«>P/S«|fc|H| 
(i+1) tf^hS^f-^T'^o 
[0 0 5 9] y-*7>f yRlOT»fc*Tfc5»^<B, fcJ 
ifitSVrOAMt*05©SVr (s) , SVr 
(sb) {l^-r 0 SVr (sb) (ISVr 

(s) A*#©*7U--AJBIB-e©«BlPfflr*SVr*r* 
U SVr (s) OKHB*?*)*. r^lt*, «■« 
J-«S£*ix5«tttt:Bl 2 a) O<t9(CftS 0 |g5<£> 
SVr (s) % SVr (sb) II, ffl2<D%tlh& "9 

[00 6 0] $f:, Ky hKBBfttSrfirft5»^»J» 
fflfSVr©AA*ft«:B5©SVr (d), SVr 
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(db) ^r-Ct>> SVr (db) fiSVr 

(d) \fi^<nfcyi'-j*ymx<DMm^svT *:» 

U SVr (d) <BEt5fg*T*>* 0 #H» 
fcS#i&**iS«tt«:Hl 2 b) (^ct^l-ftSo i5<7) 
SVr (d) , SVr (d b) »B 2 (D-t^b J: 5 BM 
&&^Z.t&ftfr% 0 H50SVr (s) , SV 

r (sb) {Ctfc^T^S V r (d) , SVr (db) (D 

[0 0 6 1] £LL, *H*^1B(CJ: «9 > lo<£D/Ag 
10 »B»^4*oy-^tt^j»*«HB-r-5»^-C*)o-C 
*>> y-^9-f ^K(BWft*ft^Ky hK&mJjm* 
f?ftv\ $fe^»B«JS«S:31«-rsW»e*(Z)B««r 

-mft<, 4*^±o«»*«)y-^jt*»srio^)D 

/A«*|sIB-CBtti-S»&^taffl$^#S 0 ft*5, 
2 *<&y-*«#iR& 1 o^D/A«»@K-CK»-tS 
**J6»ttf4*lfi^ttl i:B«f-ftSo 
20 [0 0 6 2] [**»tt4]*HJS^«-CI±, ©BttAtt 
**»B2*Bi:"C*>*#, «t©AA*S«t5: 

[0 0 6 3] r©«f«)B3W51^>f 5 V^&HI 

6 ic^-r 0 mmmm 2 1 b 3 ic 1 f a-shuk 

JBB* 3 ofc#«u Wl#i©»BfcSSl*Hi u 
^H:lswUtyU S2#@«1(ISS3^H 
i^/H:Lsw3^U »3#B0>»iBfcSS 2 
£H i l^Ate L s w 2 £;^-f <> ft&\ 

R«* (SS1-SS3) fcBJBStf* ^-MUHIM 
«JHB£ 3 U *<o» l # B (OfflBJCliS (3k+l) y 

-xm^moT- i2#gcoMinii(3 

k+3)y~;Mf^<Ox-*£ft;>}U £3*I0)MB£ 
li^(3k+2) y-*« ^Sfccox-* fcffl*-*-* «t5(uP/ 
S BSUeWKiAA s S J: 9 fflfl]-f 6 0 

•«wa«fty-^««»©»*i&*fcK«kSiis 0 

w^m^^:, B6WD0_l^Dn_U D0_4-Dn 
40 _4^tfc 0 w^T\ D i^lliEl 3 ^TfcO P / 

S^(hI^<DS (i+D Ifyhl^f-^-Cfc 

9, Di_4ttB3tC*5V>T*<OP/S«|jyHlB(Z>IB (i 

+ 1) If 5/ KBOW^-^-CfcSo 
[0 0 6 4] y-^7>f VS«B»SrfTft5»fr^ ftJ 

»«*SVr(DA*«*tB60SVr (s), SVr 
(sb) (C^-t 0 ::«C, SVr (sb) liSVr 
(s) AM^7^^WW»f^S V r 

u svr (s) (Dfcffin^xhZ), 

t»*j&**l6«ttttBl 2a) Oi:9l-ft5o HI6(D 
50 SVr (s) , SVr (sb) II, HI 4 (DZtlb t B C 



(10) 

17 

[oo6 5] \fy YK&mm*ftt£ow&<»m® 

fl-^SVrOA^^&^il6COSVr (d) , SVr 
(db) \C7jkir e I^T't), SVr (db) ttSVr 
(d) A^^W^7 U-^iriT^MIf S V r 

U SVr (d) «ltft^5o ^<nm%. &UlSf 

^##^^^5^^1111 2 b) CD«l:5Kft£ 0 06O 
SVr (d) , SVr (db) (40 4 <t 9 MM 

&1k}i*Z.bti*ftti*&. ttz, m6<DSVr (s) , SV 
r (sb) {Cit-<Tt>SVr (d) , SVr (db) (O 10 

[0 0 6 6] £A_h, *HJS««BI-J:!9, lo©D/A« 

5o ft*>\ **JS^ttT?tt, lO(^)D/A^Wf3 

**(Z>y-^{I^*|S:io(DD/A*»lHllS"CJiS»i-5 20 
£ l o(0D/A««@K^«g«ii-5»&-C*>ixtf*lllS 

[0 0 6 7] [HffiE^5]*HH&»ffl-?li % UMi^ffil 
<b f4Hft <9 l »tt^B««H»^D/A«iR[ElB{j:«j|& 

5fc5-o©*ft|:ov^tRWt5, 30 
[0 0 6 8] *jM»«-Ctt, 1 0©D/A*»@«T? 
4*oy-^*»SrJS»lU (n + 1) tfyh (nliO 

[00 6 9] B 7 lc(ticXlk»ll^tEKlBlRH^Sn 

S/3TA««IbIIB (P/S£&®&) tt, 7yf2@B 
U^fttfj*?*— * (DO[4k+l]-Dn[4k+l], D 
0 [4k+2] - D n [4k+2] , D 0 [4k+3] - D n [4k+3] , DO 40 
[4k+4]-Dn[4k+4] (kttOEUKOffifc) ) h 

[0 0 7 0] y-^j»S«|HlK(i4oO^W r y^sw 
U sw2, sw3, sw4^£>$c«9, swld^t 
Ztm (4k+l) #B^y-^ff*»iSD/A««@BO 
fciWj£«tt£ft, sw2»yt5iS (4k+2) #gO 

y-^«^^D/A««a»oaj*jtaNiisix, sw 

3tf*;*-v-r5£g§ (4k+3) #g^y-^fif-j»^D/A 
«»HIK(Z)ffl/ji:««$Ji, sw4^tyt5^S (4k 
+4) #i<7)y-^ffi#«^D/Aae«iiK<ottJ*i:»« 50 
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£ft5 0 SS l^SS4l4*jh€*Uswl^sw4G>:*- 

[00 7 1] 0 7<ZMf^I&f£*-r ^ y^0 8C/Tto 
iy-h«*«8a«JHIB*r4ojcd«U ffH#BO»j 
^ICSS l£H i ^;HaswUtyU H2#g 
©JHIBfcSS 2&H i ^H:tsw2^tyU ®3 
f|(OMl:SS3^H i ^/nasw3^yu 
^4i@«ll:SS4^H i U^/MCls w4^ 

±K<oa*Mn§- (ssi-ss4) &n 

BO^dteSfl (4k+l) y-^ffl*»^-^«rffi* 
U 8S2#Bofflf^l;:i*gS (4k+2) y-^ft-^B^r- 
*&W*U R3*B0)»!mK:f4$ (4k+3) y-xff-^ 
$Ox-*£m2>U ^4#@(D^^t-HS (4k+4) V 
-*ft*N6ox- ? £ Z> J: 5 P / S 

«■ y-*« *»ui#js Lfef 5 ^^/wnMk«*^iB«i4 y 

<7>D 0_l-DnJ, D0_5—Dn_5(C^Ufc o ~ 
(i+D e^hl^f-^-Cfc^ Di_5tt07 

[0 0 7 2] otffc, D/A«*!iI»^«MSttS»il 
«8M»Vref(Z>WI«E<DA**4felwJ:oT, y-*7 

4 y^e^ Ky hsanft^^re-c^d r t 

[0 0 7 3] y-^7>f >S»BBl«rfTft5»*^ P£ 
IS«W»Vref OfBiS«ff«>AA*ft«:0 8 CO Vref 
(s) , Vref (sb) l^-fo ®* (+) 14, y°y* 

(-) !4^>r^^«ttW*fflte**W«^(j:«tt&i- 

6:tt^t, Vref (sb) HVref (s) A^J 

A**fe«r^L, Vref (s) fcttKlEBMK:**. r 
Oft*, #®S{-##^^ti6ffittliHIl 2 a) OJ;9 

[0 0 7 4] Ky hS(EMBi«rffft5«*«), 

MSaRR Vref 0«S«EOA**ft*H 8 O Vref 
(d) N Vref (db) rift), Vref (d 

b) i4 vref (d) \tn%<D&yi'-j*mmx<Dmmm 

»»Vref«>«R«aEOA**»**t, Vref (d) * 

tt!4Hl 2 b) OJ: 9 left 6. 
[0075] *mifoMmiz£y) s lo^D/Al 

»0llT«*oy-^«^«:B»i-6»fr^ y-^ 

7^ k ^ hs«E»*ft*ff ft 5 r ^ 

iSpTteiftSo ftfc\ *j6J6«ft"CI4, iood/A^ 
^0^T*4^O y-^«*»S:K»-r -5»**«lc#rf 
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60D/ A««ii!B-r?ffiK)rs»^l-t>iSffl £*i#3o 

[ooze] [mmrnm 6 ©»«fifcii 

[0 0 7 7] w60B#<DB7l;:#1-SIW*>f S y^SrH 

9 ^7jk-r 0 mmmm s t m c * ? \z i v^mm. 

»ira«:4ol:»au *i#B©»ira^SSl4rH i u 
^/Haswl^U S2#|OMCSS3^H 
i ^/W:Usw3^U »3#e^)MIRI^SS2 
£H i i/^K:lsw2^yu I4f l«CS 
S4£H i ^;H:Ls w4$:tyf51^t 0 4 
#P/SMHBllfr0>#tfy K-r-^OtH^I^ ±12 
(SS1-SS4) fcHWBS-fr, y-hff-^ 
»S««m«r4»»IU ^»l#I<0»||R»CliJ|| (4k 
+1) y-^B^HOT^SrfflrtU f2$g^C 
11* (4k+3) y-^f^jU^x-^^ffl^U J&3#B 

^asra^tt* (4k+2) y-^ft^m^-^^u^u 

K4*Bfl»Hm£tt£ (4k+4) y-^f^iKUOx-**: 

wfl>«**\ |9(OD0_l-Dn_K 
D0_5-Dn_5|:iLfc o ::t', Di_lfiB7liI 
fc^T£OP/S£&®B60* (i+1) KTyHOU 
#7*— *-C*>0* Di_5teB7iC:fc^T;&60P/S^ 

^iHiggo* (i+D m^ua^-* 

[0 0 7 8] off fc, D/A«|ft|HlB^(DRtll«M*V 

ref<o«as«ffioA^*rft^J:o"C, y-*7"fyE<B 

[0 0 7 9] >%.mmw)Zftte?w&<D^ m 

MWMVreWmMMf£<DAJ3Jim&m 9 CO Vref 
(s) , Vref (s b) (+) J*> 7*7* 

(-) li^-f^^^»*ffl«E*l»limMllc«»i- 
5-t*/Tt, Vref (sb) teVref (s) A* 

B#60&7 U-A«M^B|||«R||Vref ©«R«EO 
A**ife*a*U Vref (s) 4liR(EBI«^*)5o £ 
60*S* % #BXt::&*&£ftS4ittttBl 2 a) 60£5 
MfcSo B 9 60 Vref (s) s Vref (s b) II, B8CD 

[00 8 0] Ky hK6Bn«r4T«9»fr^ Pg 
IB«»illVref(?DflaK«E(DA**ft«:H 9 60 Vref 

(d) , Vref (db) (C^1- 0 Vref (d 

b) iiVref (d) A*»©8:7U'-A«imiT©mB« 
S»Vref«)«R«JE(Z>A**ftSr^L, Vref (d) t 



(11) ^120 0 1-2 4 9 6 5 0 

20 

ttflBl 2b) G0£5M&£o IH960Vref (d) , Vr 
ef (db) ttB8<Z>-tixe>J:»)«R«E<0«ttWRte-t- 
SMBsWll^i B 8 60 Vref 

(s) % Vref (sb) idit-<T4>Vref (d) , Vref 

(db) a)««3»S-#*V^ 

[008 1] Hi, 9. locOD/A^ 

»B«^*R(Dy-^«*»S:JB»i-§»&jc % y-* 

10 «rt36SpTIB446. ft*5> *2lfl«tt"Ctt:, loco 

4*^±<Oflft*<Dy-^flr*|*4rloOD/A 
<oy-^fi*j»* 1 o^)D/A*lj«5lBT?ffil(li"5» 

[oo8 2] [mmmm7]^mmmmx^ mmmmi 

4l3«t«ft©a*5tB*S:D/A«»lHlK3&^»Sfc 

ft(c^^2^^^m^^y-^f^igii)iHi^ 
20 fc«»4*t5j^ #D/AaE»@K*sfS»i-^y-^« 

©y-^«-JW«rB«i1-5#D/A*»!Hll8lcB:*iai 
ttoWMSIUktrttRL, PS#B<Dy-*fI^ISl£& 
»+S#D/A«fc@!6fctt» 2 £tta|«ifltt»K*rft 
«U * & CRmmoiitKt s : i I: J: 9 y- 

*Sfco^TWn-r*. 

[0 0 8 3] *MBMrCfi, 1 o^D/ASElftiaB-C 
2*<oy-^f|*»«:WttU (n + 1) fs/h (nf*0 
30 £L±60gg:) (O^^^yi^lf-grA^i^lSI-S^Sr 

[00 8 4] B10 l^»^:3ltt^tt^«EI«|sIRB^$ 

wu/vyr/u«JftBB (P/S^&HJB) tt, 7yf 
2 |sItt<&/<7 WKcffiAf-^ (D 0 [4k+l]-D n [4k+ 
1], DO[4k+3]^Dn[4k+3h *VMiD 0 [4k+2] ~D 
n[4k+2], DO[4k+4]-Dn[4k+4] (kf!0i^±COS 
ft) ) &&XyhV*kibi/9Tfr7 ! -f\zmLi-Za 
40 [0085] rr-e, wu/^y r^ae*®B^ 
AASiiS^^/HMfcWf-tt, -gfftSScoy-^ff^ 

^/w*ftffi^t*»»B^y-^«^», i&wmm 
» s to y-^ft^-jRco if*, e> **-*t?*> 5o 

[0 0 8 6] ^#B<oy-x«*i»<D7 f ^^yUi«ft« 
*ASA**ii6.#D/A2Eft@KJcW:, ^l^copgp 
«jW|Vref ^ft#B60y~Xff^||60 
^^^/utt«(i*^A**iiS#D/AaE»iai»^li» 
50 2»KO|«ll«»MVref2^»tt$ild. 
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[0 0 8 7] y-^S^K^OtO^s^sw 
1, sv?2frb&LV. swl»yf6^S (4k+l) # 
i<bf& (4k+2) #a<oy-^ff#-j||^*D/A«!»!aIK 
S w2^yt5i;i (4k+3) #g 
tm (4k+4) »Boy-^«*»35«#D/A«llHail© 
ffl#£SR£*l6o SS l-SS2li^ftlswl- 

[0088] mi O0>«-Mbfls*-f §>^fcBi 

©JBimcss l &H i K/H:lswi £*yu S2 10 
#B<BJWR|CSS 2«rH i ^;WCLsw2Wyf5 

<oatfjf±, ±BoaW«# (SS1-SS2) £|§]HIS 

JBWl-«*(4k+i) y-*«^*|*vM*iB(4k+2) y-*« 

wnofWfcuau «B2#g(offlmf-tt»(4k+3)y 

-^(I^»*i>tt*(4kH)y-^«^«(09 f -^Sria* 
•fS «t 5 ic P/ s K»IbI»cA* 3ftaRK«#fc J: D 
mm~tz> Q z?1rzzkx\ *y-*ffl*Rfc*H&Lfc 
T^^y^^f^^ig^^y-^ff^coSt^^S 20 
Hfc£ft£ 0 CKDtfrf-*. HIl lODOJ^DnJ, D 
0_2-Dn_2l:^U: o Di_l|i^lOtC 
*3v^r&wp/s*»iHiiSw* (i+i) \?yhw>m 

JlT-fX-hV , Di_2fi01 0li*5V^T*^)P/S 
CttHIIIOlR (i+1) t'^hgO^f-^T^So 
[0 0 8 9] y-^^S/fimKRtfWeSlfrfrG), * 

Vref2<DWKLW£<nAjl1j&$:Bll l<OVrefl (s) , 
Vref2 (s) &J:tfVrefl (sb), Vref2 (sb) \C 

^-fo ID* (+) liT^xRttttAAREfcKSRHR 30 
g»:«*t5rt^U (-) tt^f-^WtU* 

Vrefl (sb) Ji Vrefl (s) AJl*$<Wk7 \s— A#JR8 
1 $tt<7)RMRRjRVref l<0R»RflE<0Art#ife 
tr*U Vrefl (s) £MtRteBB«fc:*>5 0 WRIC V 

ref2 (sb) ttVref2 (s) A**©*7 AJBIB"C 
<0» 2 XttORRRHft Vref2©*KRE0>A*#ft* 

Vref2 (s) t l4S(KBB«tcfc5 0 reD«** 
®*t-*tj&*tlS«tt»±01 2 a) ©J:5K45. 
[0 0 9 0] Ky hE«»*fTfc5#fr<0, JK 40 

Vref2WflHIBJE(OA**ft«rea 1 1 OVrefl (d) H 
Vref2 (d) *UtfVrefl (d b) , Vref2 (db) \Z 
3*+. tit, Vrefl (db) liVrefl (d) Xti^^Kk 
7 V- A»m-C^>a 1 ^tt<0RW«K»Vref 1C&SSR 
flE0>AA#B*iFU Vrefl (d) i:ttS*iBB«^*> 
6, f^^i-s Vref2 (db) teVref2 (d) A*l$<0& 

EG>AA*tt***U Vref2 (d) tJ4S(EH«^*> 

So wtf>«*, #R*lC«#fc*ft*«ttttBl 2 b) 50 
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[0 0 9 1] I2JL± N *SB6E«KJ:»K lO(DD/A^ 

HMsi»-C2*(oy-^«-g-*s:JB»i-s*&^ % y-* 
7^ Ky h£tant*&*frtt 5 - fc 

*HK^2*oy-^«#««rBili«»**:«^*H r 

*<0*»^y-^m^j»«rloOD/A«jft!sltt-ce[» 

[00 9 2] Sk±L % ±X<D%W&mX^ s<7 
i>T7U£&[p]g& (P/S«*lsl») * 

/A«»iiiRti*s|£»#a*»nB, »©y-^«* 

[00 9 3] 

^R3esn*t>»t-ei±4v\ 

[0 0 9 4] [SlJfcflJ 1 ] #H»«T?I4, 1 O 

RR*«|ci:orRW-#-S. 
[0095] T*^-f7vhy**«jM*iNMriR 
4 0i:^lfcJ;9l:, y-*«^iRR»lEll8 l 0 l 
y-h«^«R»®»l 0 2£, ^hy^^TOdfig$ 

[0096] mamm 1 y-^«*Rwwa 

AAT^^RRflHWiSlfy hiU lo(DD/Af 
RleIR-C4*<oy-^«*R«:R»i-5«*^ov^rR 

[0 0 9 7] 01 3*&m-fZ>o is7h\si?X#m*, 
7!)^7By^@||FF 1 NANDIaIR, fc^^y 

C L KOS6^ n y ^flfC L K b fci^ ^- h^/l" 
*SPd*A7j£ix5o 014 (A) tc^i-i^J^ 7!J 

[009 8] h^/u^SP^A**tt5i:. 

xtmfci'7 ^Lrv^< <) 

[0 0 9 9] RRHR-e*S9yf'l«i9y^2« 
f4, S*7!/f-|sIRLATd^*rt*n"CV^o 
yf0B«:Bl4 (B) i^-r o J*7yf-|IBLAT 

5o 9y^l«-^f43 tfy KDf^^/l^ftM (D 
0, DU D2) jJSA^J*^ «>7^^»^ 

f«,-9yf2»tt, *WMWHRK:A*S*b*9y 
^/U^LPlC^oT, 7 lW^^tit^fcf 
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[0 10 0] ftio, Hi 4 (A) &£Tfi (B) fcjSV* 

* n y * A* SB^I- At} ZtiX^Ztny? «*<Z)R(B 

T^£tf\ H^S0K«fifc-C*)oTt>J:V> o 10 
[01011^7 \s/)s/i/))T/U&&®?& (m 1 3T*li 
P/S««@BAtlfc) "M*. 3*2/ Ft*-* X 4 

(4*coy-x{i^#) ©7y^2»cE*Six-Cv^ 

^bA^SftSo HI 1 5 (A) Ci^l-J: 5 p/sm 

[0 10 2] HI 71^ »l~tS4y-*«*R (SL 
1-SL4) IC»t>5P/S«Jft|HWAICftlLfc«# 
Bff^^^^t^-J-. iy-b«*H*»«ffllB£4o 
lc#»JU IiiKDl^cssi^Hi i/^U 20 

s i y s l i o^^^/nuwfcfi-g-srD/AaE 

K2»l0>Mmtt. SS2£HiU 
^/M-U ^2 y-;MHN*S L 2 0f^^/«|ft 
*D/A*»0»jClffl^i-5 o Sg3#@<0#]ffltt, SS 
3^Hii/^H:U 83y-^«f»SL3(Or^ 
/MW»«»«rD/A*8llEll»fcU*i-6c Mc&<om4M 
IBtt, SS4?rHii/^H:U *4y-^«#»SL 
4©f f ^^^Wk«#*rD/A«KHi]||ttt*i-5. r. 
WflH^* 017©DO_1, D1_U D2_1IC^L 
fc 0 r^T% Di_ll4, ^&BLTl*S*l-*4y- 30 
*fHH> (SL1-SL4) fcBBfraP/saaHslISA 
(i+1) fyM^f-^-efeS, M 
»LfcJ:5lcDi[s f g] ttffs^JtRgfTOliM^^H-dM' 
(i+1) fi(D^ hx-*£^LT^5c 
[0103] P«ft»f^tt<ft<Z) y-^«*j» (SL5- 
SL8, SL9-SL12, • • •) l:I^P/Sl 

[0104] D/A««®R<B@B*/SM&ia 1 6 
t« 016 llStt^ b y >^ffl<OD/A*»[sIKt?*> 
9> ^^m/Effi®Offi^i^#5fc*iCii2*OPg^«ji 40 
»*«*1-*^WSa>5. 016m w*lb£Vref 
_U Vref_H£^Lfc 0 rft&0>«PI8KBE£« 

[0105] Utt^ffi 1 |Cfl6V\ Uftft 2 Xtt^NMitt 

^^y-^fi^^iiiKic^i-^^r^-c4* 

^tttCO^TttVref 1_L, Vrefl_H, lR2Stt^ 
oV^teVref 2_L, Vref 2_H Lfc 0 
[0106] ±1EC0 2 Sft(DPtnmRR^ D/A«KH1! 50 
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®&m&MZWl 4 (C) Hl3©«ttW-efe 
ftlf, UAffi *S Vr^Hi (O^lifg 1 SRjKftPgHfSK 
j$Vrefl_L, Vrefl_H«rD/A*»@i6i:«tt 
U SVriSLo©B*tt»2^tt^BiB«WIVref2 
_L, Vref2_H«rD/AWfc|g|»t«K+«, 

[0107] D/A«*iHiK<7)ay3ii, y-^»»«[[Hi 
KA*ft*Lra§i«:y--^«*iiics8i*$n5- y- 
^»a«®»AoigB«rt«4:'iai 5 (b) i^-n y 

-^*»W[HlBAI±4O<0 h7^77^- b (*>f*s/ 

^) a»p>fc&, #y-h^a««*ssi-ss4i:* 

fc, ftl&BtoimittX'fyf's wi^t>LSl y 
-*ff L l ^D/A**|pjl80>aWj£## r b. 
i2#|oJ»Kl:|j:^ s w2 WyiS2 y-^ 
«#»SL2^D/A3EJft®»(Da***#^tf, * 

(7), f3#i«rfiM5'f s w3^il3 y 

-^«*»S L 3^D/A«»@*©ffl**r»*rtf. 

•a<o»4#eofflwi^>r s w4^tyii4 y 

-^«*«S L4^D/A«»[HlB©W*S:*#^tfo 

[0 10 8] r©J:5ftS#a*tt««)y- ( x««BHJ: 
#U"CtafettL-c*jr4*>tis. it, *y-^«» 

§fiTFTi:<£>#&#(;Lj;i9 #£*;h^ £ t 

[0 10 9] y-X74>BLffiOh&ftt£im&<D. U 
fP«»SVr^A**»*rBll 7©SVr (s) i:SVr 

(sb) {C^tc rrT\ SVr (sb) 14, SVr 

(s) A*«F(0*7U-^Mra"e^W»«^SVrSr^ 
U SVr (s) <Z>E(Bf&#-Cfc*>3, 

[0 1 1 0] A»HB*lC*JV^Ttt, 1^-h 

««IW«JBIIB*4ofc»t(Lfc, Hi#ii^3#S 
^JBWtt*J»f»*SVr*H il^U»l*«OBW«« 

ttfcD/A£«iaB&*»RU I2#1H#@^ 
IRiafHtPAl # SVr^Lo[:Li2 ^^(DpgillS t 
D/Agfc®» (HI 7C0SVr 
(s) ) 

[0 1 1 1] *©7I/- A»H|ifiteJ3l*Ttt, 

^fflMtt»J»«* SVr«:LoCLS2 ^J^^B^m^ 
It&D/AKttlBllt&trttRU I2#@H#@^ 

na«i«i(s#s v r^Hiiasi ^ttoBprnaiS^ 

D/ASE»[HlBi«:S«i-5 0 (Hl7^SVr (s 
b) ) 

[0 112] ixKottmaatvre 

fl_L, Vrefl_H<Z>«E«*«ttt€tt+l V. +5 
ViU S2^^0BH€^Vref 2_L, Vref2_ 
HOfMEttt*^*^- 1 V, -5V^i~6o 
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[0 113] J^iiO^fclCj;^ Ml 2 (A) T^ft 

[0 114]**:, Ky hE^»£fr*5»&<0, faj 
»l!fSVrOA^«il70SVr (d) tSVr 
(db) lC^i- 0 C:t% SVr (db) 14, SVr 
(d) A^J^^7 ^-Al^T'^illf S V r 

u svr (d) ©raE»»-efc*>3. fc^y- 
Ms-§«aR»im^©j»«^ s v r it, amoy- mi 10 

[0 115] Z.<D£ o \Z. LT> 012 (B) -C^£*l3 
[0 1 16] 3^*5. *H*«^*5V>-CP/S««®KA 

* y-^j»»«iHittA^A*stt5a««f-s si-s 
[0117] sfc, *njsw^*3v^-cy-^ft#i»»» 

0K^««&$ttSlHlKig»ia»4l *tt*HK£Lfc#, 
TtJ:v\ 20 

[0118] [nis^j 2 ] ^h^^it*{4, nmim 2 <o 

o-CRB*-*. aTT*(4^JS^J l £ 

[oii9] nni2i:tt«t6y^a««nB 

88^0K«*MS:Hl 8^i- 0 *fc, RWOflMLL, 
AA9*y^/HWW8»tt:3 if y h^U 1 o(DD/Al 
3 #<D y-;Mf «R«rBlti- 3»£fcov*TR 

[0 1 2 0] Hi 8«r*JR-*-5. 7 30 

y^ltt, 9y*2«l4jlBm *BC"C*>5. 

[0121] '<y V)V/*y y tvuSSHhIB (118 Xf4 
P/SSEIfclsIKBi: Lfc) -14, 3^hf-^x3 

«RB*SS1-SS3W» 
*»fcA*3il6. E12 3 (A) fc^i"* 3 P/S^ 
IMBlBBKtNANDIsIK^&WAdnTV^. 
[012211191:, Sl-S3V-^i (SL 
1-SL3) (^Hb6P/S^m{Hl^B(cag Lfcff^ 
»fts*>f S>^£^1- 0 iy-h«^-j»3B««WI*r3o 40 
fc#MU »l#BttfflfflfcSS l&H i U^MdU 
IR i y--x«*»s L 1 Wf^^/HWSfl^^D/AjE 
*®B^W*-t-5 0 tR2ttI»»ntt. SS2£HiU 
U 2 y-^fl^iS S L 2 <Oxv^/M^{t# 

^D/A^miHi^fctB^i-^,, M^msmM<omm 

14, S S 3 i l/-<yW; L, I 3 V-^flf IS L 3 
«^«r, Hjl9OD0_l, D1J, D2_1C/TL 

fc 0 rrr% Di_u4, ^&@LTv>5S&i-sg3y- 

(SL1-SL3) IcH^^P/S^lftlHl^B 50 
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(i+i) ^^i«f-n^5, ffi 

aLfcJ^KDiCs, g ]l4»s9iJSgfr©iB*l-»-t"5» 
(i+l) #B<0bV hT^Sr^LT^*. 
[0 12 3] |U«4»f^J4te(Oy-^fS*» (SL4- 

S L 6 , SL7-SL9, • • •) KBite* P/Sg* 

BBB^fcimicmafra. 

[0124] D/ A3E«llsIBl4iaS« 1 £ PI Cm 1 6 X 

[0125] mmm«i2[z.^xhs asc*2^«©i» 

4*(OPg||®jE|j||^Si^5 e 0i8n, rftfefc 
Sl^St(c:oV^TJ4Vref 1__L, Vrefl_H, %2% 
#t(CO^TI4Vref 2_L, Vref 2__H Lfc 0 
[0 12 6] ±|E<0 2*3K(OHf«tt|gj»i:D/A«*[H] 

W(O0K«*t*ttWli:I^C-e*)5, 1314 (C) \c 

1-ttt>h* »5^5«IMl9*^yfSWIi, Si 

ot^s, 01 8<o»««-efcnri, »i-*3y-^ 
ff^j» (SL1-SL3) fc»bS8a^!>#;L*>f y 

^swj4, M«nA»svr^H i<Dmzmi%m<n&m 

«aSBVref 1__L, Vref 1_H£D/A^&[e]&£^ 
*U «»fi*SVr^Lo<Z)«Ftt»2*ttO»||«« 
»Vref2_L, Vref 2_H«:D/A«»lsIB^«»+ 
So B©»4MS6y-*«*ll (SL4-SL 

6) \mt>zmmmmz-*<< y^sw*. «mp«*s 

Vr^Hi ©l*l4fR2»«S<Z)B»«Sj|»Vref 2_L, 
Vref2_HSrD/A«»|HlBi:««U «!l«ffl§SV 
r 36SLo©«Ft4»l*Jtt<ORIll«jRjtfcVref 1__L, Vr 
ef l_H*D/ABMaB**»H-<5. 

[0127] v/Ammn<D\&t\te. y-^mm^m 

BB*«*LT5S«^y--X«*»Jc«tt$tt-6o y- 
xftBKBKB0BBflMM*B2 3 (B) [^-f 0 y 
— *lfcIRlHlBBI4 3otf> h7^7r^ b (*-<y 
^) ^5>ftf9. #y-Kl«tt*SSl-SS3i:t 
ftfe0RMM#A*a*Lfi. Bi 9<0{M»ff*>f5 
>^KittiL«, l y- h«^j»atR»3ffl«r 3 oid^j t 

fc, S i s w uty il i y 

-*{f *RS L i ^D/A«SHsIB^ai*«r«t ^tf. 
3$2#i<D$rfl(cj4*^ 3/fsw2^Lg2 y-^ 
«*BSL2^D/A««|aIB«)ffl*€:*trtPo S« 
*3#B«)ffllB(C(4^-f s/^s w3^tVLl3y 
-^fif«SL 3^D/A*«[ElB<OW*«:*#rtf. 

[0128] r©j:p4##jiW4ttoy-^«*ll^ 

j»^#iitix*:x-^(4, ^-M&^BBBIsIB^li 
F T k (Dm ^£<9 Wft#B*i^»t r t 

[0 12 9] y-^9>fvS(EBB*fTft5«*0, M 
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Wn^rS V r (DAfimZmi 9G0S V r (s) tSVr 
(sb) \Zn<i~ 0 ZZX\ SVr (sb) 14, SVr 

( S ) a^^7 ^Aiur B n^Mf f S V r 

U SVr (s) CDS&ff^-efcifeSo 
[0 13 0] fe5 7l/-^if^m^ iy-Mf 

mii4^Wt^SVr£H i mi^3v-^{t 
^ (SL1-SL3) , SS7-3§9y-;Mi^jtft (S 
L7-SL9) - - • fcHfrS*l^0#;t*>f y^S 
WI4, «i*«<0«P«S||i:Kai--5D/A3e»laIB 10 
fcfcSHIU 14-I6y-^|^ (SL4-SL 
6) , y-^jf^ (SL10-SL1 

2) • - •^■to5«W0O»jL^jx^SWrt: 1 J&2 

S2#lw»WttM»!tsVr«:Loi:u 

3y~^ff^ (SL1-SL3) , 

jf-^itS (SL7-SL9) • • • fcBlfr38»W!J!?#x. 

ASCftlHlBiSrSJKU »4-fB6 y-^«^j» (SL 20 
4-SL6) , ^10-11 2V-M%^m. (SL1 0 
-SL12) • • • tdB8t)5««WJ>9»^X>ry^SW 
14, Kl»Ko|MmR^ttSi-$D/AS«lBrilj: 
*»«*t-So (Ell 9 COS V r (s) ) 
[0 13 1] ^7^AiOTM^TIt 1^-h 
®*ISffl«*BlS:3o^«|Lfc, Jgl#g£!fl3#g 
<7>&ffli4fji!lWf V r £ L o U JK 1 3 
A9« (SL1-SL3) , *7-fB9y-^«^» 

(sl7-sl9) • • • izmfrz&mmvmz.x'f ? 

fSW(i, ^2lWltI»i:^t5D/A^ 30 
IUI5*£»«U *4-*6y-^«*» (SL4-S 
L6) , ^1 0-Hl 2V-^ffif| (SL10-SL 

12) • • • \zmt>zmmmmx.*'( y^sm-t^ m 
i xkoivinuni tm+z n/ akmbik t mm 

ft, l2#@«TOMlfSVr^Hii:U Ml 
-*3y-^«f| (SL1-SL3) , S7-89y 
(SL7-SL9) • • • fcM*>5»*W0 0 

D/A**II«**:«I*U »4-i6y-^«*| 40 
(SL4-SL6) , IlO-ll 2 y-^itf S (S 
L10-SL12) • • •^■*>5«MD9»*.^'f y 
fSWIt *2*jR(D|»P«PaR^Kat"5D/A«|ft 

BKi«rWI«. ((Ui9(OSVr (sb)) 
[0132] * jllSW-cn, HWJ l £ feJ^icfl l 
<&KrfliS8UftVref 1__L, Vref l_H60mfffi^ ; en 
«1+1V, +5Vi:U »2*tt©i8Si«lMIVref 
2_L, Vref 2 ^YKDMRMZZtlZtl- 1 V, -5 
vir-r^o ^(^^ D/A**lsIBS^*l^ttOB 
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lefts, 

[0133] £*±0>#8HC J: *) , m 1 2 (A) T*^£tL 

[0134] It, KyhEIWM*fr&5*£0X M 
WI^SVrCOA^I^J^iai 9COSVr (d) tSVr 
(db) IC^-fo irt?, SVr (db) 14, SVr 
(d) A*«f©ft7 l/-A)BIBTOIBift*S V r 
U SVr (d) (DKmm^hhZo hZ>?~ 

W«IIRI©*J«i«^*KIE Ufc t arcfc 
[0 13 5] Z?i-ZZtX\ mi 2 (B) T^StlS 
Ks> hRBBBtfsriBfcftS. 

[0 13 6] ft*,, *SI*«lC*3V^-Ct>P/S*»|5IB 

b t y-^j»a«iii»B^A*$ttsatRA*s s i ~ 

[0137] st, ***«ci3v^X'by-^flr*IMB 
niBiBicttift s n-B ieib«mu[i4 1 

[0138] 3 ] *mmmx*\*, mmwm 3 © 

[0139] ii*^tt 3 tcmi-sy-^«*WE»® 
K«>[siB«rt«ttiii(6« 1 ^nc-e^iai 3T*^$n 

So ISJWJl *aftS*>l4, MWM-SS l~SS4t 

■IHItSVrOAA*»-C*>«. B5T^Lfc<fc5ft 
Wfl»SSl'vSS4trAAU HMl»*SV r 14, 

y^7^yWl^:/i5i^iisvr (s) , 

SVr (sb), hS(E»»«r*5r/j:5»&f4SV 
r (d) , SVr (db) -C^SftSJ^fcAAI-Jfttf 

[0140] mmm 4 ] *n»jr*t4, mmmm 4 © 

ft#W*H16Wi: UT^r^vh »*xwm&»7F 
[0141] «4i;»5 y-*« -tjRRMiBi 

B^lsIB«rt«l4IIJS« 2 <h D-Cfe «9 (D 1 8 T?^*tt 
So SS««2*»4S*>I4, l««fSSl-SS3i 

litRlf^SS l~SS3^rA^t, ffl»«-&S V r 14, 
y-^7>T ^K(EK»**3r ft 5*&ttSVr (s) , 
SVr (sb), h'y hKGB»«r*Jr45»^f4SV 
r (d) , SVr (db) -C^Sn-5<t5^A*1-iltf 

[0142] 5 ] ^^Jfi0ii-Ct4, SiS^ti 6 <0 

M l ~4 &'IPI*(cy-xA#||Uni§lM^MjK«r8Tn 



(16) 

29 

[0143] mmm6{z#i&'fZ)y-xm£rmmW)® 

A^7^*/I4fc&{f^te3 fcT$/ hi U 10COD/A^ 

[0 14 4] 12 0£#f*B-f 5 0 M^'^^l 7 

y^lffl, 9yf-2«ttjtH«l-44Wli:"e*>6. 
[0 14 51 ^7WU/'>!)7;^WJSA (P/S2£ 

vm&A) 3tr 2 /h7 f -^x4 (4*<ay-*{t 

115 (A) {ZTfsirXo^ P/saCSMalBSttNAND 

[0 14 6] 12 11^ Sl-»4V-^»*i (SL 
1-SL4) *:K«i-*»4Wcftl L"C{HHME*>f ^ 
v^^1- 0 iy-h«-8«W0BIB*:4oj!:dllU 
Iltl^icss l £H i u^M-U »l y— * 
«3*S L 1 <0^^/l«ft«»«:D/AK»®»lCU 
^j-t*6o %2&3<DM$l*. SS3?rHii/^;M:U 20 
S§3 y-*<f^§-*SS L 3©f f ^*yU*fc{B#«rD/A* 
^0^(rm^i-6o $3#|(^Mt SS2£HiU 

fcD/A««giifctt«ri-a. tW4#i« 

f*, SS4^Hi^/W:U *4y-^«t*SL4 

^7 f ^^/i/iBW^ff#^D/A«»ias»ica^-t"6. rto 

fl^fc, l2 1tf)D0_U D1_U D2_li:/7t 

fc 0 Di_iii, LTi^m-fUy- 

^ftf* (SL1-SL4) ICiBt>-5P/S*lftlelKA 
<0* (i+1) ^JfHOttl^f-^tfcSo BtT 30 

m Lit x o \c d i [s, g] \*msmmg'nv> mm s « 

(i+l) #g(Dfcfy hx-*£^LTV^ 0 
[0 14 7] Pl«^»f^lite^y-^fi*» (SL5- 
SL8, SL9-SL12, • • •) W»fc>5P/S« 

[0148] D/ ASfclHlBttEl 1 6 1 
-4<hfsJC^coi^6o D/A««ysl»^tt, 
*lll«aMIVref_L, Vref_H<D2*b, P/S^& 
(slBA^b 3 tfy hO^vf^/MS^fg^A^^tLSc 

[0 14 9] D/A«»|HlK<Z)W^tt, y--Xj»a«lsI 40 

KA^gsuraa*y-^«-9-iR^S6jBESti5 0 y- 

^•»S«[HKAOlHll6*rt«SrHl 5 (B) r 

ft 9, #y-h^»K{B^SSl^SS4i*fte><0E 
WHW«A*S*iS. B2l©j|»^-f$^|:* 
Atf, i<7 1 -hff^ii^^^4o(c^#jLfc > Si 
#B©amtcii^-< j/fswi ^>LIi y-^ft* 
»SL l^D/A«iftIiI»<Z)ffl*S:»#wtr 0 &2#@ 
<£>»{cte*^ ^sw3^>U3 y-*{f S 50 
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L3^D/ASE»[BlB(omA«r»#rtf 0 &0>, S3# 
I COS^ia**^ yfsw2 L$ 2 y-*ft4MI 

SL2^D/A«»[elK<7>a^£##rtf 0 §&CQ|g4 

#i^>»BBi^^>f ^fsw4 us 4 y-*<f ^81 

S L 4 ^D/Ag&E&om7J&## r tf 0 
[0 15 0] w«)J:5 4»#5&*J4tt©y--^«*l»fc 

KftSo 

[0 15 1] y-^7>f ^SfEffi»«:tT*5lfr&^ ^ 
HWM*Vref_U Vref_H(7)2^:^mMmJE^A^ 

flj£0 2i (a) i (b) {^-f 0 ::-ci2 1 (B) 

121 (a) T&i-r mmmmxjitifo&y u-a 

If^^|iimiVref__L x Vref_H0)®J[5®E* 
0 2 1 (A) £li£<E»«l;ifcS, 

[0152] 4*$, *nis«-ett, mmmMkon&fa 

t It, Vref_Li*-l, +1V$:H, Vref_HI2 
-5, + 5V**-5fc<o£Ut 0 Pgl»maSjB^SJE«l(7) 
Jffl^t)^^ {Vref_L =- 1 V N Vref_H = -5 

V} <Dm*s T>/A%&m&<D\ftti\t- 1 V 5 V<D 

•?41-xm&X'hy, {Vref_L = +lV > Vref_H 
= +5V} <Dtif\*. D/A*»|Hl»^tB*tt+l V- + 
5V^7^«Mt5r £lcft£ 0 SMKflaji-4i:* 
ft 0 , l*maUla*iraEE04H£*s i *¥*Sri&*« 

[0153] J^Lho^&l;: J; <9 , 0 l 2 (A) 

5 y-* ^ yKfin^^rc * ft ^> 0 

[0154] ^/c, Ky hS(H«B*rtTft5»*^ » 
H^^HVref_L, Vref_H^2^com^mffiOA 
*Wt0 2 1 (C) (D) |C^1- 0 12 1 (D) Ht, 

d2i (o r^Bi»msj»AA«FO»:7^-A»ira 
i2i (c) tit&fcMmch% 0 

[0 15 5] Zoi-ZZkX, mi 2 (B) "CSSilS 
[0 15 6] ftib\ ^^JlC^V^T^P/ / S^IHIB 

Aty -xmmtR®® a \z a^j ^ n ^ ska* ssi- 

v\ 

[0 15 7] *!616«(2:S3V^-ry-^«*»KI!) 

2&msi±.k L^SftW»lc^u^7^(HlK5r#AL 

[0158] [Hffi^J 6 ] #3BSW"Ctt, Sifi^^ 5 <D 
**WftStll«t h y ^xaftAS** 

[0 15 9] Safc»tt5lc#jS^SV-^«««B»^ 

e^[gie«iAM»iiife0ti 5^Bi:t*)*)B2ot/f*n 

6 0 HWJ5i^ft^^(4, *R«fSSl-SS4i 
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B«««HV ref_L, Vref_HO«K«E(DArt#ifc 
"CfcSo @8T*^LfcJ:5*3i««#SSl-SS4«r 
A^U BW««iRVref_U Vref_HI3\ V-Xy 
^>R(!siK»S:*5w4 5»&ttVref (s) % Vref (s 
b) s Ky KSlSnttrisrft^VfrfiVref (d) , 
Vref (db) "C^StlS«ttl-*5J:5iwA*-ftttf 

[0160] pgpmai»^maimff^«^«: 

Sl^«Ji*^*lfc«l5-C*Sii6t)«)J:9«<4*. 

[oi6i] tmmm i ] *n»j-m. mmmm i<r> io 

WirZ 0 

[0162] mmmm i v-x®%mm® 

fta[olfttilrt0ij&@ 2 2 ic^-To ttW^fflll, 
A^7*^^/M!fc«M^±3tfy hi:U lo<DD/Af 

[0 16 3] @2 2*IWB1-5 0 '>7M/^^, 7 20 

[0164]/^7 WU/V y T/I^SHhHS (0 2 2 -cwt 
P/S«*lEl»C^Lfc) ^li, 3fcfy h:r-*x2 

(2*©y-^«*»») 07s/^2«tcia«*ttrv^ 
*\ me, *7y-;MtWfcB-t-af , -*\ -IMc* 

(4 k + 2) , ir (4 k + 3) v-Mt^m^m-ZT 

(kliOJEU:0>ffiR) ^A*l#*3oTP/S«»lsI 30 
ISCHIALS ft*. wtLlciD, #p/SJESl@KC 
tt, #B*I«>y--*«*BU *iM*«*#@©y-* 
ffi^*-BB1-57 f -^««w*«r#D/A3E»lElK^ai 
#1-5c£Kft5 0 #d/a«««hIB 
tt, «HR*S* *^l±«»B0£t>&a»--*©y-* 
fM#*:MBrt-* d *(Dtz?>, H2 2-C^Six5«t5 

y-^^ii^0KcotH^co^^, _t»tfcp/s« 

cfcpfC^S. 40 
[0 16 5lftft P/S«»IhI|»CH:, 0 2 3 (C) 

(C^i-J: 5 lCNAND0K*»fc*]a£*L-CV*6. 
[0 1 6 6] 0 2 4K, 1 — JB4 y— (SL 

1-SL4) S:iWii-5»»JcaaLT««-ft^>f 5 

tt, 0 2 2-c^1-J:5»c, P/S«»IhIKc, D/Ag 

tMagk y-^»««iaiic*tti€ji2o#a-j'«. 

KAIeflftC, P/saE»HII»C, 4 if t IE 

+o • • k^TLtt* m2 2*x-Mth&Mmi- 50 
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[0 16 7] iy-h«^|fca«fflBl*2ol^ai|L 

it, gi#i(OSS^lc*5V>T(i, ssi£Hi wohc 

U £«<0P/S£«®ttCfiSl y^fffiSSL 1 

©^^^/i^iftft-^sriEflo^D/AaeiftaB^wAi- 
5o :<z)^ *««)P/s«»iHiKctt*2y-^«# 

$S L 2<Of f ^^/U^fI^^{IO<7>D/A^(Hl^tC 

W*j1-£c !B2#B«)»BHz:*jv^Ttt, SS25rHii/ 
^/MdU fc«OP/S3C»lsIISCI4fB3y-^«^l| 

r<Df$ s t«awp/s«SMHlKcW:)B4y-^ 
ffi-MKS L 4 07 f v ? ^/WSfc«fi ^^{lOD/Atffi 
HfcU*-*-*. £«<op/s«|fc®BC(Offl*«rH2 4 
OD0_U Dl_l, D2_1C, tfllODP/saESIlEl 
BCCOm^^02 4(7)D0_2, Dl_2, D2__2{C 
* L/c. flftE Lfc <fc 5 i [s, g] liWs^JSgtTOli*^ 
(i+1) #B<Z>tr>> h7 f -^i£r^bTV>5 0 
[0168] |SJ«*ftfflittO y-xm^m (SL5- 
SL8, SL9-SL12, • • •) {Cit)^P/Sl 

[0 16 9] D/A*»IhIKJ±0 1 6-C^3*b-C^5* 

IMIl^6&WH:fc©*rfflv*$ 0 02 2ic^1-«fc 

B © y-*«#**»lH-5 D/ A^&leJi&te, 
IB 1 *R©Bfra**-C*> 5 Vref 1 L £ Vref 1 _H ■ 

mmisti. ®$k& b (oy-xm^mzmm-tz d/ a 

KftHIK». »2**0«||«W|-C*>6Vref2_L 
£Vref 2_H#»«£ft6c 
[0 17 0] D/A**lsl»©ffl*Hu y-*«W*lHl 

*cta*Lraafty-^fli«ll^*R**i*. y- 

xflnKlBlllC(OfBllHIAM«rB2 3 (D) IE*-*-, y 
-^»SiRIsI»Ctt2o<oh9y^7ry-h y 

3ft>b4D, *y-h^a^ft*SSl, SS2^ 

ixfcORWBWAASix*. 0 2 4 ©ft JHftfl^ S 

y Art , i hflr«Ka»URin«r 2 o(c^#j t 
fc N Si#i^Hi:ii^yfswUtyu £flg 
oy-^^ii^diBciimi y-^«*»SLi^fe« 
«>D/A«JftlHll»(7>Hi*Sr«*rtfo ^<om. tMW 
-^i»31«lHlBCtt|g2 y-^W-g-JftS L2^»D 

/A«*iaii«)m**r»* rfro 1 h««itwuRi 

ra*2otc»«ufc % B2#@©HIBfc:il*>f y^sw 

2^yu fe«i©y-^«w«aiictt*3y-^« 

L 3^£fl0D/A«lfc®»©Ua*r»* • tfo 

*«oy-^««RiaBctt»4y-^fli*il 
SL4^{|]OD/A^(HiBcoai^^l : #rtfo :o 

[0171] y-^7>ryRfi»»SrfTft5«^^ 

HfflliaVref 1_L, Vrefl_H, Vref2_L, Vr 
ef 2_H^)4*«)iaSWE«)A*W«:0 2 4 (A) 
(B) l^-f 0 :rti2 4 (B) II, 02 4 (A) X 
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Vrefl_L, Vrefl_H, Vref2_U Vref2_H 

[oi72] xmrnrnxiz. vsmwm^mmK 

t LT, Vref 1 L t Vref 2 Ll±— 1 » +lV%t 

Vref l_H^Vref 2_HI1- 5, + 5V£££4> 

(DtLtZo mmmmmom&mom^t)^ {vref 

x_L = - 1 V, Vref x_H = - 5 V (x = l£fcl* 

2) } (Dm*. D/A^mm<Dmt}\t- 1 V 5 V 

tf>W"7-**H4T*&>9, {Vref x_L = + 1 V, Vref 10 
x_H = 4-5V (x = l$tflli2) } <7)B#Jj\ D/A^ 
&\»\&<DmtU*+ 1V-+5 V<D77*m&* tzzt 

[0173] £k±<Djjfe{z£ % il2 (A) T*^£ft 

[0 17 4] ££ x Ky h^SsiEIfc*^?^^ P£ 
PB^JIVref 1_L, Vrefl_H s Vref2_U Vr 
ef 2_H(D4#(DmMMf£<7)At}m$:m2 4 (C) £ 20 

(D) (C^-n II 2 4 (D) ii, HJ 2 4 (C) T^1-pg 

mmMMA^<Dnky ^-^mr$x<nmmmwMv ref 

1_L, Vrefl_H, Vref2_U Vref2_Htf>^ 

as«EE*^u iU2 4 (o titfcfcmmzhz* w 
[0175] r ?1tz>z t-e, mi 2 (b) T*^£ti6 

[0 17 6] fc*5 % *H16«t^V^TtP/S«lft|HllS 

c^y-^itis^iHiiscicA^snsaRfi^ss 1, 30 

[0 17 7] Sfc, **H«lC*5V^Tfcy-^««IMB 
[0 17 8] [Hlk«8]*«lkMT*tt, 

Tfc, PfXAoJIIiZlicttit&itdnKlBlIK (v-*fH§- 40 

1-5, au tftiwctsf^c, wmm&mtL 
rtt*©abw*j*iBii8-e*5CMosia«*r, istf 

[0 1 7 9] M2 5 (A) K&^T, g& (7^7^:/ 
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1 0-2 o < c^s^g:^^lgT^b^l:^Meur^3v^ 

Tt>&V\, r ©IS 6 0 0 1 ©T F T*»jSt5*It 
£«6 0 0 1 t*h<n*ffltomiZVi<1tih\^ mt 

ft^T««6 0 0 2 £ffM1"5 0 Wx.«, ^Xvc 
VDfefSiH 4 , NH 3 , N 2 0^5>f^»*tt5»fta 
Ikv'yayli^lOOnm, [SMIfclS i H 4 , N 2 Ori>£> 

f^»$asi»fc»ki/ y ^ 2 0 0 n mof^ca 

[0 18 0] #C(C, 2 0-1 5 0nm (#£L<Ji3 0 
- 8 0 n m) <om £ -e#*Jt*3S«r«r*-5 6 0 

03a^ ^XtCVD^^^^Wa^ 

*fvy3^5 4nm©*Sl^rttfc c 

*fc, TiW6 0 0 2i**|i/y=iyjR6 00 3 ai: 

rt^lSiftD, ^ItSTFT«i4/<77^t 
(A) ) 0 

[0181] It, ^fc<D»fifca«*SfflLT#* 

r>y^i6 oo3a *>e>»*K^y 3 viK6 003 

*r»B+iitfAv^ zzx\X #fH¥ 
7-1 306 5 2-8^«XM^*iifcS«lc:«or, M 
l«7C**fflP53e*{kjfe-C»*Rvy 3yR6 0 0 3 b 

Rfl^^ftklfcftfcfc 400-500^1^ 

x\ fMdn^tjfAwyavR^vdaanoMir 

'✓ya>»)« (*H*«-Cf±5 4nm) <tHl- 
1 5%Sfl3fcM-$ (13 2 5 (B) ) o 
[0 18 2] LT, ttll'/9 3^16 0 0 3 

»:/^-y^yi/LT, itt*«(M6 0 0 4-6 0 

y^jfeKlJ:5 5 0-1 5 0nm(OS*©Wbv'!)=^IB 
\Z.£Z-?X?m6 0 0 8 SrJgji8i-5 0 (112 5 
(C) )' e 

[0 18 3] fU^^ h-^^^ 6 0 0 9*ta:it, n 
f t^lT F T «r»*1-S r. t ^ *5fttt**»Ji 6 
005-6007 (75^®{r 1X10 16 - 5X10 17 atom 

s/cm3um<D&mxpmztt$i-z*&®7cmt lxx 

v> (B) ^»i-^ 0 ZiDtfuy (B) OjaaODIi, L 

«^«BE*rM»1-*Btt"C4*iiS. *x*> (B) 
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5 0 ::t'^ny (b) KinttiK.-fLtM-cttftv^ 

(B2 5 (D) ) o Z<T>'&, l/^K^^6 00 9S: 
[0 18 4] Ett@&©n^ir*/l'5!TFTa>LDD« 

¥$#Ji6 oio~6oi 2\cm$i&)\zmto'rz> 0 

fcg), fcb^Cftl/^ h-r^^ 6 0 1 3-6 0 1 6£ 

(P) *flt* (As) £JBi\ft(;£&<, ^zxnV> 
(P) *tlS»Di-'<<, 7t^7-fy (PH 3 ) £fflWc 

17, 6018W!)y (P) Mli2X10 16 -5Xl 
0 19 atoms/cm 3 Offiffi 1 1rtltt& V \ * W 3W» * "CI*. 
Cl^T?^J*$n^tt»««e6 0 1 7-6 0 1 9iC&t 
ti5nS!S:#4i-S5FK»7C*^«S«: (nl fc* 

r*y> (p) SrasADi-s (@2 6 (a) ) 0 ^<d&, u 20 

5?* h-v^^ 6 0 1 3-6 0 1 6£|&£-r5 0 
[0 18 5] fcfc, 7X^16 0 0 

HI 2 5 (D) £H!26 (A) -Cj&fllLfc 

0 0-6 0 0 < C(D^#|S^4 3 T'1-4^^^S 

rFx^^l/-« M2 4 8nm) £/8^5 0 

Xm\ fWt5-50Hz, x^^gio 
0-5 0 0 m J /cm 2 t LXBtflV— J* <D 
yy p m&*8 0~~9 8%Xfe&'fZ>ZklZ-£<>X&W;¥ 

[0186KIT, ^hM6 0 2 0^/7X-7 
CVD&*fcl4*A*sx*jfcSrffllvCl 0-1 5 0nm(D 

*4-ei/yayHtpl8« , w»*t« < ^J^if, 12 
■usaturfla^-cbAv^ ®26 (b) ) 

[0187] h«««:»rt-r*fc«)lcJB 1 o 

■^6A6««b (a) 6 0 2 1 b&mm>b&zmn 
m (b) 6 0 2 2 ^aistfc fl mmm (b> 602 

2 (4* (Ta) , f^y (Ti) , ^ey 
(mo) , (w) ^&ai»ifc5u*, £fc 50 
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(ft^WiwIiMo-W^^, Mo-Ta^ 

&■) -e»*1-ixtf A< , mmm (a) 6 0 2 1 

(TaN) . Il^y^fy (wn) , mt 

(t i n) ^ m&y?7> (Mo n) -e*a 

(A) 6 0 2 1 ttft«t»fc tr, 

^>y*-f KMfflbrtAv^. ^mjf (b) nfissi: 

<, Ww»Sfasic:|BLXrt:3 0ppm»Tti-5i:ft 
v\ Witf, ^^f> (w) i^SSI:3 0pp 
m£rF£+<5w*T?2 0 p Q c mjaT<0Jt8SM*&*S 

[0188] $«JI (A) 6021 It 10 — 50nm 
(ff*Utt2 0-3 0nm) t L, igttJI (B) 60 
2 2(42 0 0-4 0 0 nm (ft* L < 14 2 5 0 - 3 5 0 
nm) £-T*Uf&V\, (A) 6 0 

2 lie 3 0nm(7>Jp:$CO^b^>^^e$r> 
(B) 6 0 2 2(C(43 5 0 nm^)Tall^\ V^tl 

(4, CD A r (-ilircDX e-^K r ^Dx. 

(A) 6 0 2 lcOTI-2-2 0nmSftcOi?^r*y >- 
(P) ^K-7 P L/ci/y^y^JfMLT^<r<t(4^r 

«ttl*±fcllfcK±*:H*i:ni»^ »«■ (A) 
(4^m^ (B) is«*^#-t5ryu*y^M5c*^y 
-MMMte o 2 o^a*-tso*RCr^3&ST?#5 

(02 6 (C) ) o 

[0 18 9] 1/^^X^ 6 0 2 3-6 02 7 

fcJ&SU 2gmJI (A) 6 0 2 1 ^ag^if (B) 6 0 2 
2t*-feX=^y?->lf\sXV-YW&6 0 2 8-6 0 
3UM£l6 0 3 2«fi)ct6o ^Mi6 0 2 
8-6 0 3 1 k®mm6 0 3 2(4. zSffl^ (A) frb 
fi)c5 6028a-6032a<!r > (B) 
6028 b-6032 b b&— fck \,XJ&f&£tlX\t* 

6 0 B»lHl»Sr*ril-*-5TFT©y-hm«6 

0 2 8-6 0 3 014^^1^6 0 17, 60 18O- 

y-h»6«K6 0 2 0*^U'rS*6J:5t-»« 
(02 6 (D) ) 0 
[0 19 0] |g®)lH]gScOp^^^/U^TFTc7) 

(4, y-hfjl6 0 2 8^^tU, SBlf-g-Wt- 
^l**««*r»*+a. nff^HTFT 
&J&&£tlZffi&l±l'i?X h^X? 6 0 3 3tttIU 
*5<o -ttT, '^7V (BgHg) *»V^tVK- 
:/tt-C*»WM 6 0 3 4 «r?grt Lfco C <Dffl$L<D# n 
> (B) «S(4 3 X 1 O 20 -3 X 1 0 ^atoms/cm 3 £ ft 
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0 3 4lc^*tiSpH«r«-4-i-63f:tt*5c*<oai*«r 

(p^) tmt (02 7 (a) ) o 

[0 19 1] n^-^/l^TFTIC^T, y- 

«6 0 3 8^6 04 2S:I*Lfc o rtlfi, y**V4 

> (ph 3 ) «rfflv^*yK-^tt"CJ3r4v\ :<o 10 

WtO!)^ (P) M$rlX 1 0 20 -lX10 21 atoms 

0 3 8-6 0 4 2l^*tL5nSiS:«-^1-5^F 
Mtt5c*oaA«r (n + ) (02 7 (B) ) 0 

[0 19 2] ^FM«HHtt6 0 3 9-6 0 4 2fctt, lEtC 
(ttia^WlPSixfcy^ (P) £fcl*#n> (B) 

(p) tffflnztiwc rnxuxmuztiizv > 

(P) Sfcl^ny (B) <0»W«;ift<TfcfiV\, 
Sfc* 7N«««6 0 3 8tW»S*lfc» V (P) »S 20 
1102 7 (A) «D^f^n> (B) »£<0 1/2 

[0193] k^Fv^^ 6 0 3 5-6 0 3 7^£ 
Lfc&, I*«©nf + ^gTFT«)LDD«*^ 

fc 0 rr-CI^-hm^i6 0 3 1 UTSBlE 

touto mntzv> (P) ^ilxio 16 -5x 

1 0 18 atoms/cm 3 -efoJ9, 0 2 6 (A) *5j;U<0 2 7 30 
(A) £02 7 (B) -ej8S*Pi-5^««7C*0««J:?> 

4 3, 6 044(DWJ^5 C #8»*tf»-eM\ £ 
Wttftfi«6 0 4 3, 6 044iC^£;ft3n§!£tt-£ 
-r**tt»5c*0)«££ (n-) (02 7 

(C) ) 

[0194] ^n-e*itoaia-csiapsttytna! 

flEsftSl ppmKT, #*L<I40. lppmTOi* 
#it^4 0 0-8 0 0U ft»li5 0 0-6 0 

o , c-etTft5t>«)"c*"b, *ai«t?tt5oot^4«F 

J:5ft««»*:*+6t«)SrttfflLfe»^^«:. 800 
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±3$coy- h««-e*>* t a © tr- y >y*®5±i-z>tz 

[0 19 5] r©JR«iaiC*5V^T. y-h««6 0 2 8 
-6 0 3 1 ££&&i»6 0 3 2 SrJgfifci-6AJR|g6 0 2 
8b-6 0 3 2 bli, $tmfrb5~~S0nm<Dm£X*m 
MM (C) 6 0 2 8 c-60 3 2 c«^ o 0»Jx. 
fts mW§ (B) 6 0 2 8 b-60 3 2 b^^y^f 
> (W) CD^tCJiSfb^V^^^^ (WN) tf5?fM£ 
*U (Ta) <D®&\Zltm<k*>*/\' (Ta 

N) £7fM-f5w^T*t5 0 gfUf (C) 6 0 

28c-6032 mm*.itnT>*=.Tt£z%m 

V^a*«r-&tP^7X-r#Hfttcy- hH*£6 0 2 8- 

603 i&t#£fiia»6 0 3 2%mi,xi>mm\m&+ 

ZZb&XZZ> 0 3-1 0 0%O7K*^t?# 

ffl« + T\ 3 00-4 50tT'l-12WwMK 

y y^y K£J&«1-*xfi-Cifc* 0 **ft;a>tt<0^fl: 
£ It, ^7X-?**ft (T^X^icj; flag**!*:* 

[0 19 6] &#¥*Sftgas, Mr>!)3^&tt 
£t frit U^ofcc r<Dtt«7C*«:»*i--5 

¥a©-otyy (p) >?fcm&mm 
•fz^mthitio ^y^siy^Mftyy (p) o 

■A»H2 7 (B) ?»J*Lfc*MMWK (n + ) £H3 

a«T?*>o, wC^iijftsns^fcxs^fBwaai-^ 
-etfc (02 7 (d) ) 0 

[0197] m&ik&zxfTkmknxmmTirtib, 
1-60 zom2<Dmmm\*immt®xhzTJi'$~v 

A (Al) *fl (Cu) ££/a#*-t-*»®/B (D) 

(c^v (T i) (Ta) , fyfx'r 

y (w) , ^ey^fy (Mo) ^bA^^SJB (e) t 
"C»rti-*tAv\ *H*«t?f±, (Ti) £ 

0. l-2mi:%^tfT/u^^^A (Al) 

(d) 6 04 5 tu (Ti) mimmm (e) 

6 04 6atMU o ^fi^ (D) 6 04 5112 0 
0-400nm (#4 L < It 2 5 0 - 3 5 0 n m) ft 
tUf&<, (E) 6 04 6115 0-2 0 0 (#4 

L<lll00-150nm) "CJgfifci"tLtf (0 2 
8 (A) ) 

[0198] -t lt, y-hnm\c&mtzr-h&» 



39 

if- vm^m) m&irztLMzmm (e) eo4 

etmmm (D) 6 04 5^x5/fy^IU, ¥ 

- h&m bm%m 6047, 6048 tmmz 

S6 0 4 9HMU; 9 xyfy^IliiJjliSiC 

?~>?mxmi&m (e) o^M^^mi (d) <d&* 
xyhx^f^tiii (d) &&£-rzzk\z.£ 

™s®) ZM&-fZ^b&VZtz 0 10 
[0 19 9] ^lC0^^ite^6 0 5 011500-1 5 
0 0 nmOl$T«b'>!J^^tli»»>y ^ 

^ h*-^£7iMu y-xia$ (y-^ft^H) 6o 

5 1-6 0 54^ KU^yidH6 0 5 5-6 0 5 8£ 

Ti^lOOnm, T i £rafrT/M ~ £ J*m 3 
OOnm, Tiil5 0nm^/^^fe"Clilt^ 

&Ltz3mmm<Dmmmk Ltz c 20 

[0 2 0 0] ftfc, s<yi/^<~-i/ 3 >-j^6 0 5 9£ U 

f!J =*>*£5 0-5 0 0 nm (tt^ffttCtel 0 0-3 
OOnm) <Dmt$X*Mj&irZ> 0 r(0«T^IMl^ 

*lfc 0 #JxJ£, 3-1 0 0%O7k^£^fr#[SM4 3 T\ 
3 0 0-4 5 Ot-Cl-l 2^(Dfl^^tT^5 

^Tt>&i\ (H12 8 (c) ) 
[0201] *<d^ %® l ®mfrbtezm2<Dmm&m 

16 060^1. 0-1. 5 nm<D!W-£\Zte&-fZ> 0 W 

mmmt uris, #y-r ^ k, rt y/K ^yr^ h\ 

#!MSKT^h\ BCB (^yy^n^ry) 
teffl-r6r<^-e#5 0 mm^m^®. Has 

^-r^^-r^^y-f^ K^ffiv>, 3oot;-ej&j&LT 

J&SLfc. «t It, ^2C01^^SI6 0 6 0(CKW 
VEl6 0 5 8l:if53^^l>*-^MU I 40 
5HfM6 0 6 1, 6 0 6 2 S 0 H^m^l^ ^ 

fcfclC, mc4 Vv^A -X* ( I TO) H^lOOn 
m(Dm £\ZXs<y?W;X1&!&Lti 0 (|2 9) 
[0 2 0 2] Z?l,Xm-&fo±.\^ mW)®&<DTFT 

fcxzito mW}\s\matp^^^/umTFT e 1 0 1, 

»l^nft^TFT6 10 2, ^2£>n^*/U 50 
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1TFT6103, SJ^(C|«^TFT6 1 0 4, & 
SfgS6 1 0 S^^Lfc. ^^ST^SllJbr^J: 

[0 2 0 3] J^l(j©&<Dp^*/l^TFT6 10 11: 

g>ft4^f£Jf 6 0 0 4 {£^*/WiM€i&6 1 0 
6, y-*^i&6 1 0 7 a, 6 107b, 
6108a, 6l08b^lTV^ o ^lWnft^ 
/W£[T F T 6 1 0 2 S^^WI 6 0 0 5 

*^J&^i£6 10 9, ^-h®&6 0 2 9tI^5L 
DDi^6llO IWip/jJLDDlMLov 
^rE-T) , y-*^J&6 111, KWf ^®6 1 1 2 

0. 5-3. O^m, #£L<!21. 0-1. 5/imi: 
Lfco S2©nf-y^iTFT6 1 0 3{C(i, 1,$^ 
#ft®6 0 0 6 |£*-y 6 1 1 3, LDDi 

$6 114, 6115, y-7fj|6 116, KWV 
fitt6 1 1 7Sr^TLTV^o C^LDDfi«ttLov«tt 

hm^6 0 3 0 fc*4fefclOLDDf« 
r<0.fc5ftLDD««£Lofffcei-) 
r«)Loff««(O^ir*/l**|fiI«)«*tt0. 3-2. 
0/im, #£L<liO. 5-1. 5/imt*fc5o IiT 
F T 6 1 0 4 Idli, S#¥«ftJf 6 0 0 7 df^/l^ 
Jftfitt 6 118, 6119, Lof f«« 6120-61 
2 3, y-*£fcl2 Kl/>fy««6 1 2 4-6 1 2 6£ 
IfLTVS. Loff««<O^-r*/^**lRl«)ft*tt0. 
5-3. Ojum, &4L<lil. 5-2. 5 vmXfo 
£o S&fc, £filft&6 0 3 2, 6 04 9<Jr, f-hlt 

iuttnztmt*htiL*itmmk. iiTFT6io4 

©FWy«*6 12 6C«»U nS!*tt41-a*tt 
»7C*^8S*P*Jxfc*W#Jl6 1 2 7&^&fiU«*ft6 

1 0 S&J&fiL&tlX^Zo 9TI«TFT6 1 0 

[0 2 0 4] «±Oj:5^***«"X?^ H*TFT*5 
TFT(0«BS«:«iftU ■«*«KB«>»fH4«^« 
[0 2 0 5] ^ic, ±|Ecox^(cJ:oT^Si$n^r^ 

[0 2 0 6] [H3 0$r#^-r5o 0 2 9©ttBO7^f 
V V?xmfo\Z&fam6 2 0 1 ^MtSo ** 
El6]R6 2 0 1 Kte#y S KSrfflv^c ^ 
*Hpj*SSrffiS1"5, *ff«l£«tt, ^7^6 2 
0 2, ii7t^6 2 0 3, S^fii^b«S^r»I«i6 

2 0 4, K(Pl^6 2 0 5i:T^$tV5o 

[0 2 0 7] *SIJSWT*tt, EARKMU 

bT^tT^IEfSj-r 6 J: 5 4* y >f ^ K«* 
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[0 2 0 8] ^lC,±iEOXg^fcT^x^y^hy 

£:bit3 0 fSl^corp^^ B 6 2 0 6£&A 

U £rit#J (0^-£T) lci:oT^(cit±i-5o 

130 i^i-<t 9 tem®mm&m*mm^&°t 

So 

[0 2 0 9] ±BE<Dffiil;:£i9ffr&£;ft,STFT 10 

t ^ (Dm (owfko t FTiu^ut t>#&iE nmm £ ft 

#S 0 

[0210] ztc, ±m<Dftm\c£y)ft&£tiz^m 

[0211] m£ktt®<DRfrvt%mwz%^ 
tz n %ftm(D^mwxhz%ytmm^ lx h*%w 

[0212] immm 9 ] *mm&\x\^ mmm 1-7 20 

9 tz%itmmz.mm ^tzm&<nftmm\z.^xwm-r 

S c 

[0 2 1 3] 03 1 (A) fi*«W£SfflLfc3S*;SIS 
O_h®0T*&i9, 03 1 (B) 140 3 1 (A) itZ^Ltz 
A- A < t*^WrLyt»*36fio||fffiBlT?*>5. 0 3 1 

(A) iC*3V>"C, 4 0 1 0I2S&, 4 0 11 ttlfttgB, 

40 1 2fty-xmfmm®®», 4oi3«y-h« 

*j»P»lHlK'X?fc[?. *tt€ti<offi»lHlll8ttiaR4 0 l 

4-4 0 1 6£igTFPC4 0 1 7KMI9, ftttflM^ 30 

[0 2 14] JrfclBMS* #£L<I2 

#»!e!l&;Rtra*«£iafr J: 5 I- LT#'<-# 4 6 0 
0, '>-y^^# (^*S>y^#fct>l*5) 4 100, 

ttift}- (l2^>-yy^) 4 l o l&mthtix^ 

So 

[0 2 15] 03 1 (B) £&4 

0 10, T«4 0 2 lc7)±{Cigi|]lHll^fflTFT (ffl. 
L, rr"Cttn^ir*A'aTFT^ pft^lTFT 
*rlft***3*fcCMOS|Hll8*:H*LTV^ 0 ) 4 0 2 40 
2WIWTFT4 0 2 3 (flU rr"C(i*** 

«S*LTV^ 0 wftb<&TFTI*^fc(D#|3g (hs/T^ 

[0 2 16] ^*n^»*ft«rfflV^Tffi»liI»ffiTFT 
4 0 2 2, I*«fflTFT4 0 2 3a«^jSLfcf>* WAB 
W»T-45JilH»6»K 4 0 2 6W±CI| 

«WBTFT4 0 2 3 CD KW y<bl^i:glt5l^ 
4 0 2 7 «r»rti"5.. S^^mH 

irLTtt, mc*4>*ji>j*bmc.*xb<oi\&m (it 50 
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dft*ffiV^^^t#5 0 ^LT, li^m^4 0 2 7 
tJftftUfcfe* fefMU0 2 8&»AU l!^m^4 0 

2 7±fcHq««Mrt-«. 

[0 2 17] OT4 0 2 9^Mt5 o 3B#S 

4 0 2 9l^W3tW GBLftAJI, jETLAHML 

[0 2 18] *»lM-e«:, K— ^**&fflv^C3S 

5-«»#W*fcfc*. *©ttfct>, (CC 

M) i:*7-7>f^^-«ria^t>-&fc*S;, efe«* 

n,<Djjm*m^xi>&\<\ tm* ^&&%<om%wm.t 

[0 2 19] **H4 0 2 94:«rtLfeb, ^0±l^ 
H4 0 3 0«f§ o »«4 0 3 0£3B#JB4O 2 9 

3 o*aawwi-*a>, «XH4 o 2 9^t#iM 

tML, *«*»L4V^»«4 0 3 0 *Mt5 ^ 

[0 2 20] 4*5, ***«T?ttBE«4 0 3 0i: LT, 
L i F (!7$,fcy^*i0 Ii:Al (T/U$ = ^A) JB 
<&«S««*ffl^So A*Wi-tt***4 0 2 9±^JS 
#fe-Cl nmffOL i F (7«yj^fW 
L, ^O_b|c:3 0 0nmJp:(7)r/U^^^^^^'r 
So ^liWtfc6Mg A glH?:f 

t>&V> 0 tltgfl4 0 3 0li4 0 3 
fcfc^TEIM 0 1 6^««Sil6 0 Si|4 0 1 6i*|£ 
fii4 0 3 0[Zffife<om&&$ZZltftOm%&fc&-?1b 
Vs mm&-<-X Ftt»4 0 3 2^UFPC40 1 
7lCgM£ixSo 

[0 2 2 1 ] 4 0 3 1 \C7jk£fttzffim^^Xfem4 0 

3oiiajift4o i et&m&tot&M'tzizMz.. mm 

tOUX4 o 2 6&tfffii§UI£4 0 2 8i: = y^^ 
tr*«t«Mis*5. :tif)«W4 0 2 6^) 

(IfSSffiffln^^^ h*-^«)»rtB») 
^lfeSK4 0 2 8 <7>3i 5,^:^1$ «*»^rtW^8BP 
«0^*«f) i«tt^(t^l\ ^7t, W4 0 
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2 8**y^>yt6m^ HBI&SR4 0 2 64"C- 
Ififxyfy^UiS^o Jf ftffe&l&g4 0 

2 6 ttmm* o 2 8*spii:»Bwi»-e*#itf, 

[0 2 2 2] Z<D£?[Zl,XM&£tltl%jtm*<Dm® 
^«r>^-v'3>l4 6 0 3, ftmtt4 6Q 
4, 7J^-#4 6 0 Otm&iStlZo 

[0 2 2 3] ^^^^StfJ:9(-LT, * 

/^4 6 0 0^1^4 0 1 OO^IC^-y >^4 
1 OOtmrtbtl. >?tf4 1 0 0O*MD 10 

(Cfi£#W (f& 2 ©V- y V 4 10 1 iS?Krt*tt 

[0 2 2 4] ^W**W4 6 0 4li, 

#4 6 0 0 £S*1-*fc«><&ft»#]£ LT ^^H1-^ 0 
3fc*#4 6 0 4 £ LTfi, PVC (#y tf-^n^ 

K) , x**i/»B, 5/y=i-y«fB, pvb (#yif 
h) ^^:^^^ 0 :o*wt4 6 0 4©rt« 

*LV\, 20 
[0 2 2 5] tit. W4 6 0 4Wti:7^-t-^ 

[0 2 2 6] £Rtffc»£\ '<y*"<-$/H 

S »B*fe £*r«lt T X v \ 
[0 2 2 7] £fc, 7J^-#4 6 0 0 £ LTtt> #7* 

X/l^-^Afc ^ry^l, FRP (Fibe 30 
rglass— Reinforced Plastic 
s) PVF Wyf^7^t7^K) 

/u:7^/uA£jB^5r£#T*#5o ^4 6 0 
4iltPVB J ^EVA?rffl^'5i^ tt^mOT 

[0 2 2 8] f!U ****^fc0«3fcSffRl OtOfltft 
#lW KHoTWU *^-#4 6 0 0dJ»*tt**1-5 
jfi&BA«*>S. 40 

[0 2 2 9] £fc, Ei»4 0 1 6tt*/-y^»4 1 0 
0*JJ:t»»»4 l 0 l <bg&4 0 l 0 ir^RSMSriio 
TFPC4 0i7i:l^«i^ o fcfc, 

teEiSU 0 1 6|COV^rRWt^, 1&<D%m4 0 1 
4, 4 0 1 ShmmzLXis-}) V?1$4 lOOfc^tf 
«*t»4 1 0 l(DT£i§oTFPC4 0 1 7|C«ftWlC 

[0 2 3 0] ft*5*3WM("Ctt, M4 6 04 fcKIt 
m^<-»4 6 0 0S:a»U J»f4 6 0 4©« 
65 (SMffi) £?§9cfc5l^>-y y^#4 1 0 0£&«9 50 
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f*tt"0*6#, #/<-»4 6 0 OJIW-U >^#4 1 
OOSr»0f*tt"C^e>. 5tea*r4 6 0 4«rS[:itTfcft 

-Vv?yt4 i oo-e««SJxTi^S»i-5iC5^* 

#«>ftAnSr»»t6, *LTffi!EffiHt£X£*ffl (10 
" 2 To r rJ^T) fcU *«*t©AoTV>5**^aA 

[0 2 3 1] imt&M 1 0] *HJS«"Ctt, 

Ol>T, 1^3 2 (A) , 3 2 (B) &J8VvCR9!1-5o 
831 (A) , 3 1 (B) t|^i:#^t>(Z5W:igi:»» 

[o 2 3 2] H3 2 (a) tt*nmm<D%ytmw.<n±M 

mxh>). 132 (A) fcA-A'-CfflWUtBrffiH*:® 

3 2 (B) |C^1" 0 

[0 2 3 3] ii«9i:«or, «X£?0>SiE*So 

t/^^-*/g yR4 6 0 3*^«r»*t"«. 
[0 2 3 4] tsb\^ »*B^«r«5J:5^LT*aBt 

4 6 04^it6 o :^?EiW4 6 0 4lt #'*-#4 
6 0 0«r«#i-5fe«)(Z)«#Sli:LTfc«ter5o ft* 
tt4 6 04i:im PVC (#y ifs/i^n?^ 

K) , 3i^^i/#B, ^y^-^WB, pvb (#ytr 

^/U^f7/W) £fcfiEVA (^u^tf—zUT-fer-r-- 

M fcfllv** a. :^iW4 6 0 4^9 

[0 2 3 5] 6 0 4<D*\ZXs<-y—t: 

**S*Tt>J:V\ rco^f, «:Ba044f 

[0 2 3 6] **<-U— £^ttfcj§£\ /<y^-i/a 
>!&4 6 0 3 tt^—frHE&ttftrt-S r. t 6 0 

ftr5»BKft^«r»ltTtJ:v>o 
[0 2 3 7] ^-^4 6 0 0i:Lm #7* 

7^^^^ ^r^^L FRP (Fibe 
rglass— Reinforced Plastic 
s) PVF W!it^7;Ut7^K) 7^/1^ 

▼>f9— ^>f/uA, #y ^^i^^uA&fcter? y 
;u7-r/UASrfflv^rt^"C#S. 4*5, ft**f4 6 0 

4tLTPVB^EVA^l/^i^ £&+m mCOT/U 
^!)A^/^PVF7>fM^7-7>f;W 

[0 2 3 8] fiU «**^d>e>W***lfil 0fe<D»lt 
IC^oTIi, ^7^4 6 0 0«Mtt5 

[0 2 3 9] ^(C, **#4 6 04tffl^T*^-tt4 
6 0 0!:SfLfc», 7t^M4 6 0 4(D{B!lffi (B^®) 
Zmi£l\Z7is-J»tt4 6 0 l«r*9Wt*. 71/- 
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j»U4 6 o i us/- ]) >m (&m\t Lxmm-r s> 

4 60 2i:J:oTif^5 0 

4 6 0 2* LTi4, «fffttt«MR<rAi^o^#& bv> 

V\, &ib\ >~ y ^^4 6 0 2 (4T* 

y 6 o 2^rt»^Rjft«i*aaiPLr*>oTtfi 

[0 2 4 0] I&&4 0 1 6l4V-y 6 0 

2tm&40 1 0£<£#F J jl£iIoTFPC4 0 1 7 10 

ftfc, ^rr*{±id^4 0 1 Bfcolf* 
Tltt^Lfc^ te<0ffi*4O 1 4. 40 15t»l 
TV— y V^tt4 6 0 2<£>T£iIoTFPC4 0 17(1 

[0 2 4 i] ft&*n&mx^ itmtt4 6 o 4 sr»»t 

T^e>*^-#4 6 0 0SrS»U 5faK#4 6 0 4tfM8| 

© (SMS) M5J:J|:7i^-i4t46 0l*r*Dtt 
ItTV^dS, ^7/^4 6 0 ORXJy U—J±tt4 6 0 1 
*r»9«1tTa»fe* *#»4 6 0 4fcKttTfcfiV*. r 
GQ*§-8\ g&4 010, #^—#4 6 0 0M7W^ 20 
#4 6 0 lT^M^tLT^^>^[CiiD-5^W^A 
PtttttS. * LTttBfflBt*:J(ffltt« (l0' 2 Tor 
rJ^T) i-U **»WAoTt>-5*1ficaAPS:»L 

Ts **tf«ra«©*«c**r*. 
[0 2 4 2] [*«s«n] rr-c**»Bi-*5tt*iS 

3 4 (A) fc, IHK®Sria3 4 (B) (C^i- 0 IH3 3, 
134 (A) AtmSA (B) "Ctt#a©«P»«rfflV^« 
OT'ZV MC#flRi-n«ft V \ 30 

[0 2 4 3] H3 3|C*5V^T, M4 50 lJ:CTtf) 
tim^fy^lTFT4 5 0 2 !4&&<7)*&T71M 
Sftfcn^^MTFT&ffl^S,, #2I»«TI4^ 

#4itv^tt:ftv^-eRW«:«»-*-5 0 fit, 

hmmk-tz zkxm$tmz-'D<DT f T^a^jsttfc 

TV^tfJ, W^^-h«afiT<>*^4v^L, hy^ 

^-T*A«TFT*rfflV^T»jaLT*>«l*J4V\ 

[0 2 4 4] S«J»fflTFT4 5 0 3 li^*n<D 

*iSfeT3Kric*nyi:n^*/USTFTSrffl^^, y 

f>^TFT4 5 0 2(Dy^£i (y-*ffl*») 

f4 3 4T*>5 0 "t LT, ^yf^^fflTFT4 50 2 
tf> KM ^ia»Tife5 3 5l4ffil|3 6fcioT«*IBfP 
fflTF TCOy- hm^i 3 7 fcm*»fc«RS;h/CV*fi 0 
3 8T^S*l3ffiIlMU ^>fs/fy^TFT4 
5O20>y-hS«3 9a, 3 9b«r««W^a«+S^ 50 
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- heu {?-Y\mm t*>* 0 

[0 2 4 5] WMTFT4 5 0 3tt«**?*tt 

jMft**-*Tfc*>* 0 Zntztb, IIIf|ffiTFT4 5 
0 ^-Mft»R«r^tT^-h«« 
£■4 6 J: 5 Id L D D««4r»lt 5*3fili««>TW«-e 

[0 2 4 6] **J6«Tftt«a«l»ffl T F T 4 5 

03 4rW^u^h«jt-e0^UTV^*36S, S&OT 

Sfefc, «»OTFT€r^Jtco^tfTHII6«JlC^^^ 

SJ:5l-Lfc«3S*LT*>fiv^ r©* 54«*±»fc 

[0 2 4 7] 034 (A) |:*tJ:5^ m«J 

MTFT4 5 0 3^MH3 7 £ ft <5Id$ 3 6 (4 

4 5 0 4T^*tt*««Tl6liH[Sr^UT, 1«JW8 
TFT4 50 3OKW >ffi»4 0 ± £*l 
fc«aS*«H4 5 0 6 £®ft5 0 4 5 04T 

FT4 5 0 3(D^-hii37 »Cd^6«ffi*r(W*i-« 

LT«tt-rSo «»*14 5 0 4(4, 
ttttfttefiU 5 0 6 £««WK«jtt£*Lfc¥*«B4 5 

0 7, y-hMWfcNHlofttUI (H^-f) Xlf 

ia«3 6i:<omT^«$nSo ia»3 6, in 

T*>5. ft:fc\ I»ilTFTOKW^IiiI« 
$ (UHft) 4 5 0 6 ^-^ttH^P 
*.6ftTV*3 0 

[0 2 48].^yfy^lTFT4 5 0 2Xt^«jSl« 
HfflTFT4 5 0 3<&±fctt*lA«s>V^-V3 >R4 
UMRttMl* ^OlCWiJlt^5¥S«4 2 

WMtstia. wflai4 2«rffl^TTFTfcj:*aa 

^*^S«:^^ > t^^^5 e ^o-c, ****T#6 

¥ifttT*J<ci:3ft«a*Lv\ 
[0 2 4 9] ^fc, 4 3l4SJ*tttOi«V^«KT*5lif 
^m^i Tfc«9, 1»MTFT4 

5 0 3©KW^:i»8i^tL5o IItli4 3 
£LTI4TA'Snr>Jv£&83, «^K*fc(4ffi^K 

4 w«* it *4*n & ^ai^^^ 

WtU\ *?^> «10#®|g*oaSfflPjgi:LTt>S 
[0 2 5 0] *fc, (#*L<f4»II) 

a+s) ©«t>jc»3W4 5 3fts»rtsn*. ^34 
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(a) -ewt, fttt«lc4 5 o 4<n{m*Wfe\zi-z>ittb 

BI*SL"CW*V^ mW4 5 0 6 t y-*gfii» 

(y-*«-JHft) 3 4*-«»5J:5^S«««ll4 5 

#$f£Lri4, ^y^y^^^uytr^^y (ppv) 10 
ft, #y fc^/M/yO^;/-^ (PVK) ^ s *K y yjvjr 

I 0 2 5 1 ] ft*5, P P V*#»»**mfc LTI*tt* 
^Jx.if TH. Shenk,H. Becker, O.Ge 
lsen, E. Kluge, W. Kreuder, and H. Spreitzer, "Polymers 
forLight Emitting Diodes" , Euro Display, Proceeding 
s, 1999, p. 33-37] W&mW- 10-9 2 5 7 6 *^*|C|B 

[0 2 5 2] **«4»*Jifc LTtt, 

MlCli^r / ^ y 7 if = i/y, HkfefcJS* 20 
-TSISftJf Kf4#y 7x^uy^^ fffelc**-*- 

*/U7*-l'>$:m^liI&\t\ ^1(4 3 0-1 5 On 
m (^L<(i40-1 00nm) 

[0 2 5 3] flu &>±oMt±XXMh\,xm\i*&zt 

V\ 30 
[0 2 5 4] «^«, *JB««-CH:*y^-3Rim*» 

[0 2 5 5] *HJS«Tf4**ii4 5W±^PEDOT 

W!)ft7iy) £fcf*PAn i wyr^yy) r 

&5IE?L&AJf 4 6 *Rltfc8W«»B«#JIi: LTV> 

6 0 *Lr, IE7LffiAB4 6<0±lC|i3iWW«l«-C4S 40 

»«4 7^tP>tl5 0 #*«0fl<0*a\ M14 5T 

^rt$^yt*tt±ffifla^iBi^oT (TFT(B±#icifi]a> 

v\ a^WWKi: trttiMM^^^A^Kft^Xi:^ 

fc**^nfc>f y ? a t mm® t <r>\K§® *m v * 5 

w*#r#6tfs, iB«ittofiv^«*Ji^]E?LttAB«:^ 

[0 2 5 6] »«4 7*r^S*lfc«F^r-»**^4 
5 0 53ftS«J*-f5c ft*, :^tV^M* : r4 50 5 50 
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14, nMUi OHD 4 3, 3S#l4 5, jE?L&A®4 
6&tfRHi4 7r^^tl^^yxVf-^mi-o 03 4 

(a) i^i-«t5i-®*ms4 *\mn<ow&L\z.mt- 

arsfcft, IB*^»aJ«**^i:Ur«lfir5. fto 
r, »3t«>«|fflaW*«lcK<, v pF 

[0 2 5 7] tZ.hX\ *HltW-ei±, B«4 7 0>±fc 
*bl-«B2^yv''<— >3>R4 8«:aa:ltrv>S, S&2 

[0258] £x±<o£ o \z*ftw<r>&immm 330 

Alii»v^«W«ifflTFTi:«:*-rs 0 lot, *vMS 

[0259] mmm 1 2 ] mfe«r 1 1 

(B*^fll5fil!:ov^rRW1-S, KHfcttBS 5«rffl^ 
6c 0 3 S^watMftSjfttt***^^^ 

[0 2 6 0] MS SlCfcl^r, WMTFT4 5 0 

[0261] *n*wr 14, mmw& (»«) 50^1 

^^*A^»fk^Xttoft^*-Cft5»«l«SrfflV^rt 
[0 2 6 2] % br, IWR-CftS^^^ 51a, 51b 

/vrfc53&ft)i5 2#*j*sn*. *o±^tt*y*A 

Tir^/VTi? h*~h (acacKi:ifa^5) "C* 
S«^aA»5 3, 7;K^>)A^/i5lli5 4^ 

t ur waiters, r 5 ur***^4 7 o i 

[0 2 6 3] #S6*W<D»g\ 5£3te« 5 2 L^3t 
14, ^RJ-C^Snft^JJCTFT^jaStLfc**^* 

icfS]^or»i+$ti5o 

[0 2 6 4] mmm 1 3] ^^jrn, m s 4 

(B) ^UfclHlKBtfiftft-SflljS^iB*^^*^ 
0«fcOVvtBI3 6 (A) - (C) lw^-t- 0 4*3, *H 
IS0iJ{r*5^r, 480 l«^>f y^V^TFT4 8 0 

2<Dy-*ia*g (y-^«#n) , 48 0 3ii^5/f 
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>^fflTFT4 8O20>y-ME«6 hft*R) , 

4 8 0 4tt««t»Ifl|lfflTFT, 4 8 0 5ttfi*St, 4 
8 0 6, 4 8 0 8 (im^m, 4 8 0 7 

[ 0 2 6 5 ] 0 3 6 (A) 14, rottimil]tMUMttt 
$4 8 0 6 ^r*iM<t Lfc*&0>«y-Cfc* o fipib, ro(0 
®^l:^«^4 8 0 6**<btt**mfcft*J:3lz: 

««:h^6 0 io 

[0 2 6 6] 03 6 (B) 14, 

8 £>7*- hiaH (y- MB**) 4 8 0 3 *¥*Tfc:Ktt 
4*5, 0 3 6 (B) -cttMSUMk 
4 8 0 8 t>/- (y- h«**) 4 8 0 3 

4 & 4 v * <fc 5 KM it fc* at £ ft o r v> 6 t>K ft 

Ji^lfcttS::*:*-?**,, r mM»4 8 

0 8 £ hBIR MB**) 48 0 3i: 

[0 2 6 7] Sfc, 03 6 (C) li, B3 6 (B) (Oft 

**) 4 8 0 3 tWStt> $ <bK, ro(Dlj^$rm 
HftAMM 8 0 8tc^Lj*#»^ft5J:5(-»ric-r5jft 
MMM***. 4 8 0 8 £4*- MfiH 

W-MB*») 4 8 o 3cov>-ftt^-^i:SftSi:9 

[0268] immmi 4] mm 11:^^34 30 

(A) , 34 (B) Ti4m^»fflTFT4 5 0 3C0^ 

- h(-36^5«ffi«r««p-t*6feaC)(c««p*S4 504$: 
KftSHiai: LT^Sri\ {&f#^fi4 5 0 4^fi&« 

s„ mmmi i<d®&, wmtf 
T4503WKW vwc, h jft&K*^ Lry- 
h«li^aft5J:5fc«lt6iifcLDD«I««r#L'r^ 

*ftSr«»*ft4 5 0 4 Wftfet) £ LTMWJCfflV^ 
j&fc1M«sfc5. 40 

[0 2 6 9] Z(0%*M%L<D**s<i/#y7s\^ ±fS^ 

- hmmt LDD^t^mftfD-&o^©a^j:oT« 

[0 2 7 0] H*«l 3(^Lfc03 6 (A) , 

(B) , (C) <0«®tC;|3^TfcP«l^ ft«f«4 8 

[0 2 7 1 ] 5]*Hlfi«-cii % *%91«>BM 
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£ 0 *Ji6©-«*:H3 7-0 3 91^1% fc«U T 
^^-f^hy^^SSfi^SIH-ov^tt, 0 3 
7, 03 8, B3 9MMl£*u *#8BKov*Tli* 

137, 03 stmmzinz. 

[O 2 7 2J037 (A) tt#Mff«K-Cfc 0, *fr9 0 
0 1, t?WA89 0 0 2, t^AA»9 0 0 3, 
2&9004, WM^f 900 5, 7yft9 00 6 

frbm&Ztix^Zo ^li»9 0 0 4l;llt 

[0 2 7 3] 03 7 (B) fifft*^7tfe0, ** 
9 10 1, 9 10 2, 9103, tftf£ 

^^7^9104, /<yf y-9 1 0 5, g&$&9 1 0 
6^e>*oTV^, *3&Eli*^«9 1 0 2fcigJ?J1-S 

[0 2 7 4] 03 7 (C) \Z'<—Vl';l<^y\?3.-$<D 

-mxh s * /<>r * = y tr a - * * v > »KiFSH**«i^ 

-Cfct), #<£9 201, yj^7^9202, g*«J9 2 
0 3, i^7f9 2 04, I^9 2 0 5T'«$ 
ft-cv^. ##wiM^«9 2 0 5^;:JI/8-^£::£:#-e 
#£o 

[0 2 7 5] 03 7 (D) li^y K^>7V ^7^7°!/ 
^ (^-^/l^y^*:/^) ##9 3 0 1, 

^959 3 0 2, T-AS&9 3 0 3ti*^5 0 

w«:«^«59 3 0 2{zmm-tz>zkw*z e 

[0 2 7 6] 03 7 (E) lixUtTTfc!?, *»9 4 0 
1, ^e^-94 0 2, i^9 4 0 3, SfB 811 9 
4 0 4, J««8«9 4 0 5«'?«/aSjil,a o 

^« 9 4 0 3 icaffii-s r 6 C 

[0 2 7 7] 03 7 (F) 9* *#9 5 

0 1, */T»9 5 0 2, |EtttKft9 5 0 4, Wfe*4 V 
7^9 5 0 5, 7yft9 5 0 6^i*$Jlt*S9, S 
(MD) ^DVD (D i g t i a 1 Ve r 
s a t i 1 e Disc) Sflfcf*— TV 

9 5 0 2 i^igffi1-e r <^ 5o 
[0 2 7 8] 03 8 (A) l^-yt/UnytV-^t 
h*)\ **9 6 0 1, ll^A^^9 6 0 2, *^«9 6 
0 3, ^r- #-K9 6 0 4"e**$ix5 o 

^9 6 0 sizmm-tzzk&xzzo 

[0 2 7 9] 03 8 (B) l4^n^9A«rE»LfclE» 

*) , ^ 9 7 0 1, 9 7 0 2, ^ t°-7J^ 970 

3, |E»tt#9 7 0 4, »ff^yf9 7 0 5-C**4 
ix5 0 ft*5, r<0SBl4S»jK*i: LTDVD, CD^ 

%ftt£lZb&-?%Z 0 *«WI±*^«B9 7 0 2Jc3gffl 
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[0 2 8 0] 03 8 (C) lif^^^T^^ * 
($9 8 0 1, 9 8 0 2, ffiKffi 9 8 0 3, »fi5* 

^'^9 804, SttA (0a* -e«rt*tt5, 

[0 2 8 1] 0 3 8 (D) tttflR©^* K^l^h^ 
*:/WC*>!K 9 0 1, ^5/K-7!»^9 

9 o 2-c*ritsix*. *»w«*^»9 9 o i \mm~t 

[0 2 8 2] El 3 9 (A) tt.7v>hWL7**S=*f — 
■Cfoi?, &U2&S3 6 0 1, D-^3 6 0 2tM 10 

[0 2 8 3] 03 9 (B) liy ri^Pv?*^^-tfc 
19, ##3 7 0 1, S*tSB3 7 0 2, ^7-370 
3, **!J-^3 7 0 4^«fi8S;fcS. 

[0 2 8 4] 0 3 9 (C) ft, (3 3 9 (A) RTf 

03 9 (B) +iil*5(t5ai*»K3 6 0 1, 3 7 0 20) 
«£^Lfcig-efc5o 6 0 1,37 

0 2 15, 3801, ;7-3 8 0 2, 380 

4-3 8 0 6, ^^p^^> 7-3 8 0 3, ^IJX 
A 3 8 0 7 , ffiig^a 3 8 0 8, ttffigfc 3 8 0 9, 20 
»»***3 8 1 0T**iSSnSo »lt*^3 8 1 0 
IS, »»U>X«r«tf***-C***^* 0 *HJ60Ji* 

^fcotU^o £fc> 03 9 (C) ^d&^T^P 

«fi*^a 3 8 0 8 diMi-a r <t #-e* s e 

[0 2 8 5] 0 3 9 (D) |i. 0 3 9 (C) 

*5lt 3 8 0 1 <D#jg<D-0J£^Lfc0T*fc 30 

So #niS0yftt, 38oi», y7H^ 

— 381 1 , tW>3 812, l/>X7I/-f 3813, 3 
8 1 4, 8 1 5, m)tl^VX3 8 1 6 "C 

039 (d) \c7Fi,ti%Myt¥m* 
n**^at:, )tfi/>x^ 7^ 

[0286] K±©«t, *%m<Dmmmwi±z t>#>x 

[0 2 8 7] 

3. Sfc, XlkSfl[3, 4, 6<&,fc5fcK 



[0288] m^, mmrms, 4, 6-ea?>*t5J:5 
vse^ia^ife t m zmm*x& <-tzzt s 0 

[01] **M<oliJi^«i tH*^«3lcJ:5raKi 
[0 2] 01 <o%wm 1 1- J: SSbtf^-f ^ 

[0 3 ] *«&aaffi»iB 2 * nmrnm 4 * si*®j 

[04] H3©WBg«2fcJ:5IMP^>f 

[0 5] 01 (DUtt^ffi 3 K <fc S»tfs*>f ^ V *V>- 

[06] 03 <DmmmM4 \zx zmft* 4 % >?<n- 
[0 7] 5 1 mimm 6 ic * ^sab 

[0 8] 0 7 CDXlfflBtB 5 ICJ: %®ft*<< ^ V?<D- 

mxhz> Q 

[09] 0 7 o*lS»« 6 dJ; a»f£* ^ y >/<d- 

[010] *«W^SIjtt»||7^ 4 t5B»lHlBo«» 
0T*fcS o 

[011] 01 o<DnMmm7\z£z®ft?4 

[012] y-^7-r>steigii]<t Ks> b&fcmmm 
<o&mm<om!&z*>t>t>irmrhz>o 

[013] H»j 1 y-*re*Rfc»®ift0>« 

[014] 013l^lt6, 7U yfWvTWk? 
F : (A) , S^y^f-HIBLAT : (B) % BPm^ 

(C) &7Fi-mxhz> 0 

[015] 013lC*3Ct6, P/S^jftlEiKA: 
(A) , y-^iiii^lElBA : (B) «r^1-HT-*>*o 
[016] D/A*SHElB0t?*>5o 

[017] mmmuzxzmfttj z^m-mx-h 

So 
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